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,, One of the new imperatives of education, 
then, is to develop in young men and women the 
kind of mind and character which can make 
intelligent adjustment to revolutionary change." 
President Parks 
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Administration 
of Iowa State University 
The laws of the United States and of the State of Iowa provide for resident aca-
demic instruction, research and extension education, and for the management of Iowa 
State University of Science and Technology. The l; niversity and two other state educa-
tional institutions of higher learning are governed by the State Board of Regents, composed 
of nine members nominated by the Governor of Iowa and confirmed by the Senate of 
Iowa. The immediate regulation and direction of the academic, research, and extension 
activities of the ll niversity are delegated by the Board of Regents to the President and 
faculty of the University. The Board appoints an executive secretary with overall respon-
sibility for the administration of the central office of the Board located in the State Office 
Building, in Des Moines. 
STATE BOARD OF REGENTS 
STANLEY F. HEDEKER, Preszdent 
DAVID A. DANCER, Executive Secretary 
MEMBERS OF THE BOARD 
-
Terms expire June 30, 1967 
\VILBUR C. !\loLISON . 
~ED E. PERRIN ... 
StA~I.EY F. REDEKER 
Terms expire June 30, 1969 
. .Grinnell 
.:\1 a pleton 
... Boone 
J ONA rHAN B. RicHARDS .............. .' .Red Oak 
:\IRs. JosEPH F. RosENFIELD ............. Des :\loines 
:\h:r.v1N II. \\'or.F .................... \Vaterloo 
Terms expire June 30, 1971 
CASEY Loss ......................... Algona 
THoMAs A. LouDEN .................... Fairfield 
\\'1LI.IAM B. QuARt ON .............. Cedar Rapids 
Administration 5 
OFFICERS OF ADMINISTRATION 
William Robert Parks, Ph.D. 
President of the University 
. James H. Hilton, D.Sc. 
President Emeritus 
George C. Christensen, Ph.D. 
Vice President for Academic Affairs 
Instruction and Research 
Floyd Andre, Ph.D. 
Dean of the College of Agriculture 
J. Boyd Page, Ph.D . 
Vice President for Hesearch 
Dean of the Graduate College 
\\'ayne H. l\1oore, B.S. 
Vice President for Business and Finance 
Director of the Agriculture and Home Economi~s Experiment Station 
(;eorge H. Town, D. Eng. 
Dean of the College of Engineering 
Helen H. LeBaron, Ph.D. 
Dean of the College of Home Economics 
Chalmer J. Roy, Ph.D. 
Dean of the College of Sciences and Humanities 
Director of the Sciences and Humanities Hesearch Institute 
Halph L. Kitchell, Ph.D. 
De~n of the College of Veterinary Medicine 
Director of the Veterinary l\ 1edical Hesearch Institute 
Frank H. Spedding, Ph.D. 
Director of the Institute for Atomic Hesearch 
David H. Boylan, Ph.D. 
Director of the Engineering Research Institute 
Theodore A. Bancroft, Ph.D. 
Director of the Statistical Laboratory 
Virgil S. Lagomarcino, Ph.D. 
Director of Teacher Education 
Clair G. Maple, Ph.D. 
Director of the Computation Center 
Services 
Arthur M. Gowan, Ph.D. 
Dean of Admissions and Records 
Marvin A. Anderson, Ph.D. 
Dean of University Extension 
Millard R. Kratochvil, A.M. 
Dean of Students 
J. C. Schilletter, Ph.D. 
Director of Residence 
Gail Proffitt, M.D. 
Director of the Student Health Service 
Robert W. Orr, M.S. 
Director of the University Library 
Carl Hamilton, B.S. 
Director of University Relations 
Boyne H. Platt, B.S. 
Coordinator pf Planning 
Samuel A. McDowell 
Treasurer 
Joseph E. Marks, M.A., C.P.A. 
Controller and Secretary 
Delbert H. Ostermann 
Director of Purchasing and Stores 
Edgar P. Swanson, M.S. 
Supervisor of Student Loans and Scholarships 
Ben W. Schaefer, B.S. 
Superintendent of Physical Plant 
,Jess N. Cole, B.S. 
Personnel Officer 
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I Aerosp<Ke laboratory 
2 Agflculturol Engr Bldg 
3 Agronomy Bu1ld1ng 
4 Agronomy Greenhouae 
~ Alumn1 Hall 
6 Andrew• Houle 
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9 Borton Holl 
I 0 Beord1heor Hall 
II Beney Hall 
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16 Botany Hall & Greenhouse• 
17 Buchanon Hall 
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Dean of Engineering 
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Director, Institute for Atom1c Research 
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21 Chemical Engr Lob 
22 Chemistry Hall 
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2.. Clyde W1lhom1 F1eld 
25 Coburn House 
26 Comrnumcollons Bldg 
V Cbmputer Bu1ld1ng 
28 Curhu Hall 
29 Douy & Food Industry Bldg 
30 Eoat Hall 
31 Electr~col Engr Bldg 
32 Elm Hall 
33 Engr Eapenrnent Stohon 
3.. Engll\eering Annex 
117 Beordsheor Hall 
I 0-4 Beordsheor Hall 
125 Beordsheor Hall 
9 Beordsheor Holt 
I Beordsheor Hall 
1211 Friley Hall 
18 Curliu Hall 
123N Curtin Hall 
10 .. Marston Hall 
122 MacKay Hall 
I 2 Beordaheor Hall 
200 Veter~nory Admimstrot1on 
7 Beordshear Hall 
I 08 Curlin Hall 
118 Beordsheor Hall 
I 09 OHite and laboratory Building 
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41 Freemon Hall M-7 
42 Food Technology lob N-5 
43 Friley Hall C-7 
44 Genehct laboratory M-3 
45 Helser Hall C~ 
46. Hog Born and Pov1llion P-4 
47 Horse Borns P-3 
48 Horticulture Bldg & Greenhouse M-5 
49 Hospital E~ 
50 Hub (Refreshments) 1-5 
51 Industrial Education J.3 
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56 Londscope Arch1tecture Bldg N-5 
57 Library J-4 
58 Lmden Hall L 8 
59 lyon Hall K-7 
60 MacKay Hall K-4 
61 Maple Hall N-8 
62 Marston Hall G 5 
63 Meat laboratory 0-4 
64. Mechomcol Engr Lob E~ 
65. Mechanics Laboratory F~ 
66 Memonol Un1on H-7 
67 Memorial Umon Parking Romp H-7 
68, Metals Development Bldg L 2 
... :..~ 
1 
------
----
The Iowa State Campus 7 
69 Metallurgy Bu1ldmg M.J 86 Richards House M-8 
70 Momll Hall 1 5 87 Roberh Hall K 7 
71 Mu11c Hall G-6 88 Rummont Nutrlhon Lob Q 3 
72 N1ckell House M-7 89 SCiences Sutlding l 4 
73 Norton Houae (F1Im Production) M-2 90 Senn~e Butldmg 1-4 
7 4 N ROTC Bulld10g E 5 91 Shattuck Theatre N 5 
75 Nuclear Engr lob F 4 92 Sheep Born Q 3 
76 Oak Hall 0 7 93 So1l Testing Laboratory 0 4 
77 Oft~ee & Lob Bldg K 3 94 State Gymno11um C-6 
78 Old Horticulture Bldg l 5 95 Stonge Memor~ol CliniC 0-3 
79 Peonon Hall F 5 96 Sweeney Hall G 4 
80 Phy11col Plant Shops & Storage P 5 97 Veterinorv Diognoshc lob N-3 
81 PhysiCs Hall l 4 
82 Plant inho Station Greenhouse 0-5 
98 Vetertnory Med1cmeOuodrongle N-3 
99 Welch Hall K-8 
83 Power Plnnt Q-5 I 00 Weatgote Hall B-5 
84. Pren Building 0-.S 101 Women's Gymnasium 0~ 
85 Research Sutldmg 1(.3 
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8 The Iowa State Campus 
Iowa State University of Science and Technology is located at Ames, just west of 
the geographic center of Iowa. Ames has a population of approximately 35,000 including 
University students. 
As a result of Iowa State's vital contributions to the first large-scale release of atomic 
energy, the United States Atomic Energy Commission located a major research center 
at the University. The Iowa Highway Commission was first established at Iowa State, 
and kept its headquarters in Ames when it became a separate entity. Another important 
University-related agency, the United States Department of Agriculture's National Animal 
Disease Laboratory, was brought to Ames in 1956. 
Covering one thousand acres of gently rolling prairie in the northwest sector of Ames, 
the U nlversity campus has been carefully developed to provide a pleasant, naturalistic 
setting for conveniently located facilities. There are additional University facilities including 
farms and research areas near Ames and at strategic locations throughout the state. 
Acquisition value of the Iowa State physical plant in 1967 was in excess of $107 
million, including $85 million owned by the University and the rest by affiliated organiza-
tions. The University's anticipated expenditure in 1966-67 was approximately $61 mil-
lion, of which state appropriations provided about 35 percent. The remainder came from 
fees, contracts, sales, private gifts and grants, federal funds and endowment. 
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University Calendar / 1967 ·1968 
FALL QUARTER 1967 
September 4, Monday .................... University Holiday •. Offic~s Closed 
September 6-10, Wednesday, 8 a.m. to Sunday .............. Onentation Days 
September 7-8, Thursday and Friday 8 a.m.-4:30 p.m ............. Registration 
September 8, Friday, 1-5 p.m ........... Examinations to Secure Advance Standing 
or to Remove Incompletes 
September 11, Monday ............................. Class Work Begins 
September 12, Tuesday, 4 p.m ..................... End of Fee Payment Period 
September 21, Thursday, 4 - 6 p.m ........ Senior and Graduate English Examination 
October 13, Friday ............................. Mid-quarter Reports Due 
October 13, Friday ..................... Final Date for Filing Diploma Cards 
October 20-21, Friday p.m. and Saturday ........ Homecoming, Classes Dimissed at 
12 noon Friday, Resume 12:10 p.m. Monday 
October 27, Friday .................... Last Day Courses May Be Dropped 
November 13, Monday ............................ Examinations Begin 
November 17, Friday .............................. Examinations End 
November 18, Saturday .................................. Graduation 
November 23, Thursday .................. University Holiday, Offices Closed 
1 2 
3 4 5 6 7 8 9 
10 11 12 13 14 15 16 
17 18 19 20 21 22 23 
24 25 26 27 28 29 30 
1 2 
3 4 5 6 7 8 9 
10 11 12 13 14 15 16 
17 18 19 20 21 22 23 
24 25 26 27 28 29 30 
31 
WINTER QUARTER 1968 
1 2 3 4 5 6 
7 8 9 10 11 12 13 
14 15 16 17 18 19 20 
21 22 23 24 25 26 27 
28 29 30 31 
1 2 3 4 
5 6 7 8 9 10 11 
12 13 14 15 16 17 18 
19 20 21 22 23 24 25 
26 27 28 29 30 
1 2 3 
4 5 6 7 8 9 10 
11 12 13 14 15 16 17 
18 19 20 21 22 23 24 
25 26 27 28 29 
November 27, Monday ........ Examinations to Secure Advance Standing or to 
Remove Incomp1etes 
November 27, Monday • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Registration 
November 28, Tuesday ............................. Class Work Begins 
November 29, Wednesday, 4 p.m ................... End of Fee Payment Period 
December 7, Thursday, 4 - 6 p.m ......... Senior and Graduate English Examination 
December 15, Friday, 6 p.m ........................ Christmas Recess Begins 
December 23-26, Saturday through Tuesday ........ University Holidays, Offices Closed 
January 1, Monday · . · · ................. University Holiday Offices Closed 
January 3, Wednesday, 7 a.m.· · · · · · · · .. · .............. Clas~ Work Resumes 
January 12, Friday· · · · · · · · · · · · · · ................ Mid-quarter Reports Due 
January 12, Friday. · · · · · · · · · · · · · ....... Final Date for Filing Diploma Cards 
February 2, Friday· · · · · · · .. · .......... Last Day Courses May Be Dropped 
February 19 Monday Ex · · F b 23' Frid · · · · · · · · · · · · · · · · · · · · · · · · · · · · . ammations Begin F=b~:ry 24' sa:::d ............. · · · · · · · · · · · · · · · · · · . Examinations End 
ry • ay · · · · · · · · · · · · · · · · · . . . . . . . . . . . . . . . . . . Graduation 
• Studerus in residence precedmg quarter will register during the examination week of 
that quarter. 
1 1 
SPRING QUARTER 1968 
:\larch 4, :\londay. . ...... Examinations to Secure Advance Standing 
or to l{emove lncompletes 
:\larch 4, :\londay * .............................. Hegistration 
:\larch 5, Tuesday .................................. Class \\'ork Begins 
:\larch 6, \\'ednesday, 4 p.m ...................... End of Fee Payment Period 
:\larch 14, Thursday, 4 - 6 p.m ........ Senior and (;raduate English Examination 
:\pril 5, Friday ............................... :\lid-quarter Heports Due 
April 5, Friday .................... Final I >ate for Filing Diploma Cards 
April 11, Thursday, 6 p.m. . . . . . . . . . ................ Easter Hecess Begins 
April 16, Tuesday, 7 a.m ............................ Class \\'ork Hesumes 
:\lay 2, 3, 4, Thursday, Friday, Saturday .. \'eishca, ('lasses I >ismissed 12 noon Thursday 
:\lay 3, Friday ........................ Last Day ( ·ourses :\lay Be Dropped 
:\lay 20, :\londay ................................. Examination~ Begin 
:\lay 24, Friday . . . . . . . . . . . . . . . . . . ............... Examinations l·:nd 
!\1 ay 25, Saturday ..................................... (;raduation 
:\1 ay 30, Thursday ....................... l'niversity Holiday, Offices Closed 
1 2 
3 4 5 6 7 8 9 
10 11 12 13 14 15 16 
17 18 19 20 21 22 23 
24 25 26 27 28 29 30 
31 
1 
2 3 4 5 6 7 8 
9 10 11 12 13 14 15 
16 17 18 19 20 21 22 
23 24 25 26 27 28 29 
30 
1 2 3 4 5 6 
7 8 9 10 11 12 13 
14 15 16 17 18 19 20 
21 22 23 24 25 26 27 
28 29 30 
2 3 4 5 6 
7 8 9 10 11 12 13 
14 15 16 17 18 19 20 
21 22 23 24 25 26 27 
28 29 30 31 
SUMMER QUARTER 1968 
1 2 3 4 
5 6 7 8 9 10 11 
12 13 14 15 16 17 18 
19 20 21 22 23 24 25 
26 27 28 29 30 31 
3 
4 5 6 7 8 9 10 
11 12 13 14 15 16 17 
18 19 20 21 22 23 24 
25 26 27 28 29 30 31 
.June 4, Tuesday ....................................... Registration 
.June 5, \\'ednesday ............................... Class \Vork Begins 
.June 6, Thursday, 4 p.m ...................... End of Fee Payment Period 
.June 13, Thursday, 4 p.m ........... Senior and (;raduate J<:nglish Examination 
.July 4, Thursday ................................. University Holiday 
.July 12, Friday .................................. First Session Ends 
.July 15, Monday ...................................... Hegistration 
.July 16, Tuesday ................................ Class Work Begins 
.July 17, \\'ednesday, 4 p.m ..................... End of Fee Payment Period 
.July 25, Thursday, 4 p.m ............ Senior and Craduate English Examination 
August 22, Thursday .............................. Second Session Ends 
August 23, Friday ...................................... (;raduatlon 
• Students uz resulence precedmg quarter will regtster durmg the exammatw11 week of 
that quarter. 
,, 
I' 
I 
University Calendar/ 1968 -1969 
FALL QUARTER 1968 
September 2, ~1onday .................. ·· ... l'niversity Holiday,_ Offic~s Closed 
September 4-8, Wednesday, 8 a.m. to Sunday ........... · .... · Onentati~n D~ys 
September 5-6, Thursday and Friday 8 a.m.- 4:30 p.m ... · · · · · · · · · · · · Registration 
September 6, Friday, 1. 5 p.m ........... Examinations to Secure Advance Standing 
or to Remove I ncompletes 
September 9 ~tonday ............................... Class Work Begins 
September 10, Tuesday, 4 p.m ...................... End of Fee Payment Period 
September 19, Thursday, 4-6 p.m ......... Senior and Graduate_ English Examination 
< >ctober 11, Friday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !\lid-quarter Reports Due 
<>ctober 11, Friday ...................... Final Date for Filing Diploma Cards 
October 25-26, Friday p.m. and Saturday ....... Homecoming, Classes Dismissed at 
12 noon Friday, resume 12:10 p.m. Monday 
\:ovember 8, Friday ..................... Last Day Courses .May Be Dropped 
\:ovember 18, :\londay ............................. Examinations Begin 
\:ovember 22, Friday ............................... Examinations End 
;\;ovember 23, Saturday . . . . . . . . . . .............. Graduation 
:'\ovember 28, Thursday ................... l 'niversity Holiday, Offices Closed 
1 2 3 4 5 6 7 
8 9 10 11 12 13 14 
15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30 
1 2 3 4 5 6 7 
8 9 10 11 12 13 14 
15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30 31 
WINTER QUARTER 1969 
1 2 3 4 5 
6 7 8 9 10 11 12 
13 14 15 16 17 18 19 
20 21 22 23 24 25 26 
27 28 29 30 31 
1 2 3 4 
5 6 7 8 9 10 11 
12 13 14 15 16 17 18 
19 20 21 22 23 24 25 
26 27 28 29 30 31 
1 2 
3 4 5 6 7 8 9 
10 11 12 13 14 15 16 
17 18 19 20 21 22 23 
24 25 26 27 28 29 30 
1 
2 3 4 5 6 7 8 
9 10 11 12 13 14 15 
16 17 18 19 20 21 22 
23 24 25 26 27 28 
December 2, :\tonday ............... Examinations to Secure Advance Standing 
or to Remove Incompletes 
December 2, :\tonday • ................................... Registration 
December 3, Tuesday ............................... Class Work Begins 
December 4, Wednesday, 4 p.m ................. End of Fee Payment Period 
December 12, Thursday, 4 - 6 p.m ...... Senior and Graduate English Examination 
December 20, Friday, 6 p.m. . . . . .................. Christmas Recess Begins 
l>ecemb~r 24-25, Tuesday- \\'ednesday ........ l'niversity Holidays, Offices Closed 
.January 1, Wednesday .................... l'niversity Holiday, Offices Closed 
.January 6, :\.1onday, 7 a.m. . ....................... Class Work Resumes 
.January 17, Friday .. · ......................... Mid-quarter Reports Due 
.January 17, Friday .................. Final Date for Filing Diploma Cards 
l~ebruary 7, Friday ....................... Last Day Courses May Be Dropped 
r.ebruary 24, :\.1~nday ............................. Examinations Begin 
r ebruary 28, r nday . . . . . . . . . . . . . . ............... Examinations End 
:\larch 1, Saturday ...................................... Graduation 
• Students m restdence preceding quarter wzl/ regzster durzng the exammation week of 
that quarter. 
13 
SPRING QUARTER 1969 
:\larch 10, :\londay. . . Examinations to Secure Advance Standing 
or to Hemove I ncompletes 
:\larch 10, Monday • . . . .................. Hegistration 
:\larch 11, Tuesday ............................... Class \\'ork Begins 
:\larch 12, \\'ednesday, 4 p.m .................... End of Fee Payment Period 
:\larch 20, Thursday, 4 - 6 p.m .......... Senior and (;raduate English Examination 
April 3, Thursday, 6 p.m. . . . . . . . . . . . . . . . . . . . . . ...... Easter Hecess Begins 
April 8, Tuesday, 7 a.m. . ........................... Class Work Hesumes 
April 11, Friday .............................. i\1id-quarter Heports Due 
April 11, Friday ...................... Fina1 Date for Filing Diploma Cards 
!\lay 1, 2, 3, Thursday, Friday, Saturday .. Veishea, Classes Dismissed 12 noon Thursday 
:\lay 9, Friday ......................... Last Day Courses May Be Dropped 
l\1 ay 19, Monday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Examinations Begin 
:\lay 23, Friday .................................. Examinations End 
May 24, Saturday . . . . . . . . . . . . . . . . . . . . . . ............... Graduation 
May 30, Friday ......................... University Holiday, Offices Closed 
1 
2 3 4 5 6 7 8 
9 10 11 12 13 14 15 
16 17 18 19 20 21 22 
23 24 25 26 27 28 29 
30 31 
3 4 5 6 7 
8 9 10 11 12 13 14 
15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30 
I 1 2 3 4 5 
6 7 8 9 10 11 12 
13 14 15 16 17 18 19 
20 21 22 23 24 25 26 
27 28 29 30 
1 2 3 4 5 
6 7 8 9 10 11 12 
13 14 15 16 17 18 19 
20 21 22 23 24 25 26 
27 28 29 30 31 
SUMMER QUARTER 1969 
2 3 
4 5 6 7 8 9 10 
11 12 13 14 15 16 17 
18 19 20 21 22 23 24 
25 26 27 28 29 30 31 
1 
3 4 5 6 7 8 9 
10 11 12 13 14 15 16 
17 18 19 20 21 22 23 
24 25 26 27 28 29 30 
31 
.June 3, Tuesday ....................................... Registration 
,June 4, Wednesday ................................ Class Work Begins 
June 5, Thursday, 4 p.m ....................... End of Fee Payment Period 
June 12, Thursday, 4 p.m ............ Senior and Graduate English Examination 
July 4, Friday .......................... University Holiday, Offices Closed 
July 11, Friday ................................... First Session ~:nds 
,July 14, Monday ...................................... Registration 
July 15, Tuesday ................................ Class Wbrk Begins 
July 16, \Vednesday, 4 p.m. . .................. End of Fee Payment Period 
,July 24, Thursday, 4 p.m. . ........... Senior and Graduate English Examination 
August 21, Thursday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Second Session Ends 
August 22, Friday ...................................... Graduation 
' 
• Students in residence preceding quarter will regtster during the examination week of 
that quarter. 
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·The Faculty 
The General Faculty consists of the President, Vice Presidents, Deans, Librarian, all professors and 
associate professors, and such other members of the University staff as the President may designate. 
W. ROBERT PARKS, President; Professor 
of Government 
B.A., 1937, Berea; M.A., 1938, Ken-
tucky; Ph.D., 1948, Wisconsin 
------
WILLIAM H. ABRAHAM, Associate Pro-
fessor of Chemical Engineering 
B.Ch.E, 1952, Cornell; Ph.D., 1957, 
Purdue 
ACHILLES G. ADAMANTIADES, As-
sistant Professor of Nuclear Engineering 
Diploma, 1957, Techmcal University of 
Athens (Greece); Ph.D., 1966, Massa-
chusetts Instttute of Technology 
HARRIET ADAMS, Professor of Applied 
Art 
B.Des., 1930, Kansas;. M.A., 1934, 
Western Reserve 
WILLIAM M. ADAMS, Associate Pro-
fessor of Veterinary Obstetrics 
B.S., 1950, Pennsylvanw State; V.M.D, 
1954, M.S., 1962, Pennsylvama 
.JAMES R. AH RE;\;HOLZ, Instructor in 
Economics 
B.S., 1965, Iowa State 
DONALD L. AHRENS, Instructor in Agri-
cultural Engineering 
B.S., 1964, M.S., 1966, Iowa State 
,JOHN M. AIKMAN, Professor of Botany 
A.B., 1917, A.M., 1921, D.Sc., 1951, 
Nebraska Wesleyan; Ph.D., 1928, 
Nebraska 
GARY L. AITCHISON, Assistant Pro-
fessor of Industrial Administration 
B.A., 1956. State College of Iowa; M.A., 
1961, Colorado State 
,JACK M. ALEXANDER, Assistant Pro-
fessor, Farm Manager 
B.S., 1950, M.S., 1960, Iowa State 
J<:DWARD S. ALLEN, Professor of Math-
ematics 
A.B., 1909, A.M., 1910, Ph.D., 1914 
Harvard 
R. SCOTT ALLEN, Professor ofBiochem-
istry; Professor of Animal Science; 
Charles F. Curtiss Distinguished Pro-
fessor in Agriculture 
B.S., 1939, M.S., 1940, Brigham Young; 
Ph.D., 1949, Iowa State 
MAURICE W. ALMF!i~LDT, Professor 
of Engineering Graphics 
B.S., 1932, Rhode Island State 
WAYNE E. ALMQUIST, Instructor in 
English 
B.A., 1957, Nebraska 
MINORU AMEMIYA, Associate Profes-
sor of Agronomy 
B.S., 1942, California; M.S., 1948, Ph.D., 
1950, Ohio State 
.JOHN R. ANDERSEN, Assistant Pro-
fessor of Veterinary Microbiology and 
Preventive Medicine 
D.V.M.. 1959, M.S., 1965, Iowa State 
ARTHUR L. ANDERSON, Professor of 
Animal Scjence 
B.S., 1916, Minnesota; M.S., 1922, Iowa 
State 
DALE A. ANDERSON, Associate Pro-
fessor of Aerospace I<~ngineering 
B.S., 1957, St. LouUJ; M.S., 1959, Ph.D., 
1964, Iowa State 
DON M. ANDERSON, Professor of For-
eign Languages 
B.A., 1948, Maine; M.A., 1950, Ph.D., 
1955, Iowa 
EDWARD E. ANDERSON, Instructor in 
Mechanical Engineering 
B.S., 1964, Iowa State 
ERNEST W. ANDERSON, Professor of 
Aerospace Engineering and Head of the 
Department; Anson Marston Distin-
guished Professor in Engineering 
B.S., 1926, North Dakota State; M.S., 
1928, Ph.D., 1933, Iowa State 
GLENDON R. ANDERSON, Assistant 
Professor of Physical Education for Men; 
Head Basketball Coach 
B.S., 1951, Colorado State 
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IHVIS C. A~DEHSO~. Associate J'ro-
fessor of Agronomy; Associate Profes-
sor of Botany 
B.S., 1951. Iowa State; MS., 1954, 
Ph.D .. 1957. North Carolzna State 
,JACK l\1. A!':DERSON, Assistant Pro-
fessor of Mathematics 
B.S., 1953, South Dalwta; MS., 1954, 
Ph D., 1959, Iowa State 
,JA~ICE M. A~DEHSO!':, Instructor in 
Applied Art 
B.F.A., 1964, Drake; M.F.A., 1966, 
Kansas 
KATHEHINE K.ANDEHSON, Instructor 
in Home Economics Education 
B.S., 1963, Nebraska 
LESLIE A. ANDERSON, Instructor in 
Physical Education for Men 
B.S., 1960, Iowa State 
LLOYD L. ANDEHSON, Associate Pro-
fessor of Animal Science 
B.S., 1957, Ph.D., 1961, Iowa State 
MAHVI;\1 A. ANDEHSON, Professor of 
Agronomy; Dean of University Exten-
sion and Director of the Cooperative 
Extension Service 
B.S., 1939, MS., 1949, Ph.D .. 1955, 
IOLoa State 
PAt'L 1\1. ANDERSON, Associate Pro-
fessor of Electrical Engineering 
R S.. 1949. M.S., 1 9/)8, Ph.D., 1961, 
Iowa State 
Hl'SSELL D. A~DERSON, Instructor in 
Electrical Engineering 
B.S .. (E.E ). 1960, B.S fM.E.), 1961, 
M.S .. 1964, Iowa State 
SHARO;\: C. AND EHSON, Instructor in 
English 
'E.S .• 1964, Iowa State 
VINCI•:NT M. ANDERSON, Associate 
Professor. District Extension Director, 
( · ooperati ve Extension Service 
B.S., 1924, Iowa State 
\\'ILLARD R. ANDERSON, Assistant 
Professor of Agricultural Engineering 
B.S .. 1950. M.S., 1952, Iowa State 
THOMAS K. ANDISON, Instructor in 
Industrial Administration 
B.B.A .. 1959, M.B.A., 1963, Mtclugan 
FLOYD A:":DHE, Professor of Entomol-
ogy; Dean of the College of Agriculture; 
Director of the Agriculture and Home 
I•:Conomics Experiment Station 
B.S., 1931, M.S., 1933, Ph.D., 1936, 
Iowa State 
!\1ARY .JANE ANDREWS, Instructor in 
English 
B.A., 1959, State College of Iowa; M.S., 
1965, Iowa State 
HOBERT .J. ANGELIC!, Assistant Pro-
fessor of Chemistry 
B.S., 1959, St. Olaf; Ph.D., 1962, North-
western 
DONALD K ANKER, Instructor in Elec-
tronics Technology 
B.S., 1962, Iowa State 
LOREN H. APPELL, Instructor in Vet-
erinary Pathology 
D. V.l\1., 1966, Iowa State 
.JON B. APPLEQUIST, Associate Pro-
fessor of Biophysics 
B.S., 1954, Callfornw (Berkeley); Ph.D., 
1959, Harvard 
PETEH L. ARCUS, Associate, 'Economics 
M.Sc., 1964, Massey (New Zealand) 
CARL A. ARNBAL, Associate Professor 
of Engineering Graphics 
B.M.E, 1946, Minnesota; M.S., 1955, 
Kansas State; M.S., 1965, Iowa State 
BARRY C. ARNOLD, Assistant Professor 
of Mathematics; Assistant Professor of 
Statistics 
Ph.D., 1965, Stanford 
CAROLE R. ARNOLD, Instructor in Child 
Development; Instructor in Psychology 
B.A., 1961, LoutszanaState; M.A., 1963, 
Stanford 
.JOH!\J !\1. ARNOLD, A'ssistant Professor 
of Zoology 
B.A .. 1958, Ph.D., 1963, Mmnesota 
LIONJ.<:L K. ARNOLD, Professor of Chem-
ical Engineering 
A.B., 1920, Ellsworth; B.S., 1921, M.S., 
1926, Ph.D., 1930, Iowa State 
LOTTE ARNRICH, Professor of Food 
and ~utrition 
B.S., 1944, PhD., 1952, California 
SAM ARONOFF, Professor of Biochem-
istry 
A.B., 1936, Ph.D., 1942, California 
(Berlzeley) 
I 
I. W. ARTHUR, Professor of Economics 
B.S., 1916, M.S., 1927, Iowa State; 
Ph.D., 1939, Minnesota 
RICHARD E. ATKINS, Professor of 
Agronomy 
B.S., 1941, Kansas State; M.S., 1942, 
Ph.D., 1948, Iowa State 
GRACE M. AUGUSTINE, Professor 
Emeritus of Institution Management 
B.S., 1929, A.M., 1930, Ph.D., 1935, 
Columbia 
ACHILLES AVRAAMIDES, Instructor in 
History 
B.A., 1957, Bob Jones ; M.A .. 1963, 
Minnesota 
1\ttARVIN K. AYCOCK, JR., Associate, 
Agronomy 
B.S., 1959, M.S., 1963, North Carolma 
State 
JOHN C. AYRES, Professor of Dairy and 
Food Industry; Professor of Animal Sci-
ence; Professor of Bacteriology 
B.Ed. 1936, Illinois State Normal; M.S., 
1938, Ph.D., 1942, Illinois 
BETTY S. AZAR, Instructor in English 
B.A., 1963, Iowa 
MARILYN D. BACHMANN, Associate, 
Genetics 
B.S., 1955, Ball State; M.A., 1960, Ph.D., 
1964, Mtchigan 
ROGER W. BACHMANN, Assistant Pro-
fessor of Fisheries Biology 
B.S., 1956, Ph.D., 1962, Michtgan, MS., 
1958, Idaho 
DONALD M. BAILEY, Instructor in 
Metallurgy 
B.S., 1954, Illinois State; M.S., 1961, 
Iowa State 
MERRITT E. BAILEY, JR., Assistant 
Professor of Technical ,Journalism; Di-
rector of Book Publishing 
B.S., 1949, M.S., 1951, Iowa State 
DURWOOD L. BAKER, Professor of Vet-
erinary Medicine and Surgery; Assistant 
Dean of the College of Veterinary Medi-
cine 
D.V.M., 1943, Iou;a State 
HARLAN K. BAKER, Assistant Profes-
sor, Engineering Extension 
B.S., 1963, Iowa State 
HAROLD D. BAKER, Assistant Professor 
of Statistics 
B.S., 1958, M.S., 1963, Iowa State 
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.JOHN R. BAKER, Assistant Professor of 
Zoology 
B.S., 1952, M.S., 1956, Wyoming; Ph.D., 
1966, Mmnesota 
LOUIS N. BAKER, Associate Professor 
of Animal Science 
B.S., 1950, New Hampshire; M.S., 1951, 
Kentuclly; Ph.D., 1954, Wisconsin 
ARTHUR L. BAKKI-~, Professor of Botany 
B.S., 1909, M.S., 1911, Iowa State; 
Ph.D., 1917, Chicago 
HARPAL S. BAL, Instructor in Veterinary 
Anatomy 
B.V.Sc., 1953, Punjab (India); M.S., 
1966, Iowa State 
A. GORDON BALL, Professor of Eco-
nomics 
B.S., 1949, Toronto (Canada); M.S., 
1950, Ph.D., 1954, Iowa State 
ROGER A. BALL, Associate Professor 
of Veterinary Pathology 
D.V.M., 1954, Iowa State, Ph.D .. 1964, 
Minnesota 
CHARLJ.:S R. BALLANTYNE, Associate 
Professor of Agronomy 
B.A., 1930, M.A .. 1931, Iowa 
STANLEY L. BALLOUN, Professor of 
Poultry Science 
B.S., 1930, Ph.D., 1952, Iowa State 
DALE R. BALM IO:R, Associate, Assistant 
Supervisor, WOI- TV 
THEODORE A. BANCROFT, Professor 
of Statistics and Head of the Depart-
ment; Director of the Statistical Lab-
oratory 
A.B., 1927, Florida; A.M., 1934, Michi-
gan; Ph.D., 1943, Iowa State 
CHARLES V. BANKS, ProfessorofChem-
istry; Section Chief, Chemistry Division, 
Ames Laboratory 
B.Ed., 1941, Western Illmois; M.S., 
1944, Ph.D., 1946, Iowa State 
DWIGHT M. BANNISTI~R, Associate 
Professor, Assistant Extension Editor, 
Cooperative Extension Service 
B.S., 1928, Northwestern 
PAUL W. BARCUS, Assistant Professor 
of Nuclear Engineering 
B.S., 1945, U.S. Naval Academy; B.S., 
1948, Massachusetts Institute of Tech-
nology; M.A., 1961, East Carolina; 
Ph.D., 1966, Iowa State 
18 Faculty 
HICHARD (;. BAH~ES, Professor of 
Physics 
B.A . 1948, Wt.sconsm; M.A.. 1949. 
Dartmouth, Ph.D .. 1952. Harvard 
\\'I L F H El> E. HA H ~ ES, Professor of 
Mathematics and Head of the Depart-
ment 
S B . 1949, S.AJ .• 1950. Chtcago; Ph D . 
1954, Brttzsh Columbw (Canada) 
PATRIC lA G. BARNr:TT, Instructor, 
Horne Economics Administration 
B.S., 1964, M.S, 1965, Iowa State 
TH0~1AS A. BAHT<>~. Professor of Land-
scape Architecture and Head of the De-
partment 
B.S .. 1941. M.L.A .. 1960. Iowa StalR 
\\'A Y !\: E H. BAH TZ, Assistant Professor 
of Psychology 
B A. 1960. M.A .. 1961. Weslt>rn Mtch· 
tgan; Ph.D .. 1963. Purdue 
.JOH ~ P. BASART, Instructor in Elec-
tronics Technology 
R S .. 1962, M.S .. 1963, Iowa State 
BERN ICE BATESON, Associate; District 
Leader, Home F:Conomics, Cooperative 
Extension Service 
B.S .. 1928, Iowa State 
.JOH!\: A. BATH, Professor of Psychology 
A R.. 1932, Peru Stale College. .H A . 
1933, Ph.D .. 1942. Nebraslw 
\\'ILLIA:\1 \\'. BATHIE, Assistant Pro-
fessor of :\1echanical Engineering 
R S . 195 7. !owa State 
\\'ARD \\'. BAl'DER, Professor of Soci-
ology 
B.S .. 1936, MS .. 1938. Nebraslw. Ph.D .. 
1948. Cornell 
E. HOBEHT BAl'~1A~~. Professor of 
( · ivil Engineering 
B.S.E. 1944. Mtchtgan; B S.. 1945. 
M.S .. 1947. Ph.D .. 1954. llunolS 
C. PHILLIP BAUMEL, Associate Pro-
fessor of Economics 
B.& .. 1950, M.Sc .. 1957. Ohw State; 
Ph.D .. 1961. Iowa State 
HOB EHT ,J. BAVSK E, Assistant Profes-
sor of Horticulture 
B.A., 1943, Carleton; PhD. 1966. Iowa 
State 
HO\\'ARD T. BAl'Sl'M, Assistant Pro-
fessor of Genetics 
B.S., 1954, Carson-Newman; M.S .. 
1956, Tennessee; Ph.D.. 1964. Texas 
ALLE!\: B. BEACH, Instructor in Chem-
ical Engineering 
B.S.,196J,IowaState 
<a:oRGE M. HEAL, Professor of So-
ciology 
B.S.. 1943, M.S. 1947, Ph.D.. 1953, 
Iowa State 
BERNARD .J. HEAl'DRY, Associate, In-
stitute for Atomic Research 
B.A .. 1954, St John's; M.S., I 959, Iowa 
State 
1 R E :-.; E B EA \' E RS, Associate Professor 
of Home Economics Education 
B S . 1948. George Peabodv: M.S., 1953, 
Iowa State; Ph.D., I 962, Wzsconsin 
\\'ILLET I. BEAVERS, Assistant Pro-
fessor of Physics 
B S .. 1955, M.S , 1959. M1ssourz; Ph.D., 
1965, lndzana 
BARBARA J. BECK, Instructor in 
Physical Education for Women 
B.S., 1965, Illlnozs 
CRAIG E. HEEH, Associate Professor of 
Agricultural Engineering 
B.S .. 1950, MS. 1957. PhD. 1962, 
Iowa State 
Hl'SSELL .J. BEERS, Associate Professor 
of Bacteriology 
B.S .. 1933, M.S. 1935. Nebraska; Ph.D., 
1956. lllmozs 
(;ARY ~·. BEHM, Instructor in Music 
B.M. 1958. M.A., 1965, Iowa 
THOMAS A. B EI ~EKE, Instructor in 
Chemistry 
B.S., 1961. Ohw, Ph.D.,1966, Calt{ornia 
Institute of Technology 
HO\\'ARD BELL, Assistant Professor of 
:'-Juclear Engineering 
B.S.. 1958, M.S., 1960, Ph.D., 1966, 
Caltforma (Berkeley) 
EDWARD A. BENBROOK, Professor of 
Veterinary Pathology; Clarence Hartley 
Covault Distinguished Professor in Vet-
erinary Medicine 
V M.D .. 1914, Pennsylvama 
H.A YM0:'\:0 R. 1-\ EN I<:K E, Professor of 
Economics 
B.S., 1940, M.S., 1946, Iowa State; 
Ph.D., 1949, Minnesota 
CHARLES L. BENN, Associate; Photo-
grapher, Cooperative I<:xtension Service 
PAl'L C. BE:--.:~ETT, Professor of \'et-
inary Pathology 
B S . Af S . 1923. \Vest Vtrgmw: n \' .\1 . 
1931. Ohw State 
D\VIG H T \\'. H E:--.:SE!\ID, Professor of 
Forestry 
B S., 1937, Ph.D , 1942, Afumcsota 
DO:--.:ALI> H. BE:'\:SO:'\, Associate Pro-
fessor of English 
A.B., 1949, Kansas Ctty, M.A., 1951, 
Coll;(ate; Ph .D., 1959, Kansas 
.JA!\1ES E. BE~SO:'\, Associate, Institute 
for Atomic Hesearch 
B.S, 1960, Htllsdale; Jl,f S., 1963, lou•a 
State 
:\11CHAEL F. B EHAHD, Instructor in 
Ceramic Engineering; Associate, Institute 
for Atomic Research 
B.S, 1960. Af S., 1962, Iowa State 
HOBAHT BEHESFOHI>, Professor of 
Agricultural Engineering 
B S., 1924, A. E. 1941, loU'a State 
HEX BE H ESFO 1{1 >, Professor Emeritus 
of Animal Science 
B SA. 1911, Iowa State 
CAROLE B. BEH~AHD, Instructor in 
English 
B A , 1962, Soutlw•est Lowswna 
HOBEHT \\'. BEH~AHD, Assistant Pro-
fessor of Foreign Languages 
B A., 1958, St. Thomas; M.A , 1962, 
Kansas 
ELIZABETH BEVERIDGE, Professor of 
Household Equipment and Head of the 
Department 
B.S., 1929, Colorado State; M.S., 1934, 
Iowa State 
C. RAYMOND BICKERSTAFF, Assistant 
Professor of Physical Education for 
Men; Athletic Trainer 
B.S.E., 1951, Arkansas; M.Ed., 1953, 
Texas; Ph.D., 1966, Burton College and 
Seminary 
EDWARD J. BICKNELL, Associate Pro-
fessor of Veterinary Pathology 
B.A., 1948, Missouri; M.S., 1951, 
D.V.M.. 1960, Kansas State; Ph.D., 
1965, Michigan State 
DONALD L. BIGGS, Associate Professor 
of Geology 
B.A., 1949, M.A., 1951, Mzssouri; Ph.D., 
1957, Illinois 
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\\'. GALE RIGGS, Assistant Professor of 
Geophysics; Assistant Professor of Agri-
cultural Climatology 
B.S., 1959, Kansas State; MS., 1960, 
Ph.D., 1966, Mtchtgan 
EMERSON W. BIRD, Professor of Dairy 
and Food Industry; Professor of Bio-
chemistry 
B.S., 1923, Penns_vh•anza State; Ph.D., 
1929, Iowa State 
DAVID BIHLINGMAIR, Associate, In-
stitute for Atomic Research 
B S., 1960. Iowa State 
MAHlE 1\1. BISHOP, Assistant Professor; 
Assistant State Leader, 4- H and Youth 
Program, Cooperative Extension Service 
B.S., 1942, Iowa State; M.S., 1956, 
Michtgan State 
VIRGINIA P. BISHOP, Instructor in 
Household Equipment 
B.S., 1963, M.S., 1966, Iowa State 
CHARLES A. BLACK, Professor of 
Agronomy 
B.S., 1937, Colorado State; M.S., 1938, 
Ph.D., 1942. Iowa State 
HENHY M. BLACK, Professor of Me-
chanical Engineering and Head of the 
Department 
B.S., 1929, Iowa State; S.M., 1934, 
Harvard 
HOBERT 0. BLAIR, Instructor in Elec-
tronics Technology 
B.S., 1 951, Kansas State 
HARRY K BLAKESLEE, S.Sgt. USA., 
Instructor in Military Science 
LEROY L. BLAKESLEE, Associate, Eco-
nomics 
B.S., 1957, Cornell 
.JOSI-:PH H. BLEVINS, T.Sgt., USAF., 
Instructor in Air Force Aerospace Studies 
CARL 0. BLEYLI-:, Assistant Professor 
of Music; University Organist 
B.M., 1957, Kentucky; M.M., 1960, 
Wisconsm 
ED M U ND G. BLINN, Associate Professor 
of Technical Journalism 
B.S., 1948, Boston University; M.S., 
1950. Iowa State 
RALPH K. BLISS, Professor of Agricul-
ture, Cooperative Extension Service 
B.S.A., 1905, D.Sc., 1958, Iowa State 
ARTHUR W. BLUE, Instructor in 
Psychology 
B.A., 1954, College of Idaho; M.S., 
1956, Utah State 
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DELWYN D. BL UHM,Associate, Institute 
for Atomic Research 
B.S., 1958, M.S., 1964, Iowa State 
WARREN B. BOAST, Professor of Elec-
trical J.-:ngineering and Head of the De-
partment; Anson Marston Distinguished 
Professor in Engineering 
B.S., 1933, M.S., 1934, Kansas; PhD., 
1936, Iowa State 
CLARENCE W. BOCK HOP, Professor of 
Agricultural Engineering and Head of 
the Department 
B.S., 1943, M.S., 1955, PhD .. 1957, 
Iowa State 
ED\VARD M. BODAKEN, Assistant Pro-
fessor of Speech; Director of Forensics 
B.A., 1962, Buena Vtsta; M.A., 1963, 
South Dalwta 
LEO:-.:ARD ,J. BODENSTEINER, Assist-
ant Professor of Economics 
R.S. 1936, M S, 1952, Iowa State 
CEOIU;E E. BOEHNKE, Associate Pro-
fessor, District Extension Director, Co-
operative Extension Service 
R S., 1943, MS., 1953, Iowa State 
.JOE M. BOHLEN, Professor ofSociology 
B S., 1947, M.S .. 1948, Ph.D, 1954, 
Iowa State 
1>0:'\:ALD E. BOLES, ProfessorofGovern-
ment 
R S, 1950, Jt.f.S, 1953, Ph.D, 1956, 
Wzsconsm 
,JOHN R. BOLTON, Assistant Professor, 
Engineering Experiment Station Editor 
A.B. 1921. West Vzrgmw Wesleyan, 
M A .. 19.14. Kansas 
PAl· L H. B0:'\:1>, Assistant Professor of 
Electrical 1-:ngineering 
R.S., 1952, John Rrown, M.S, 1958, 
Ph D. 196:J, Iowa State 
.JAMES H. BOOTH, Instructor in Eco-
nomics 
B.S., 1960, M.S., 1962, Kansas State 
HAROLD A. HORCH ERS, Instructor in 
Zoology 
B.S., 1961, M.S., 1964, Iowa State 
R. W. BORCK, Associate, Music; Associ-
ate, Telecommunicative Arts 
B.A., 1948, M.A., 1956, Iowa 
FRANK E. BORTLE, Associate Professor 
of Mathematics; Assistant Dean of the 
College of Sciences and Humanities 
B.S .. 1931, M.S. 1932, Texas A andM; 
Ph.D .. 1949, Iowa State 
ROBERT F. RORl 1CH, Associate, Psy-
chology 
B.E., 1964, Stevens Institute 
RONALD R. BOTTIN, Instructor in In-
dustrial Administration 
B.A., 1964, Buena Vista; M.B.A., 1965, 
South Dakota 
JOHN R. BOUSEK, Associate, Writer 
Director, Film Production Unit 
B.S., 1952, Loras; M.A., 1958, Iowa 
CHARLES CLARK BOWEN, Professor 
of Botany 
B.S., 1949, M.S., 1950, Ph.D., 1953, 
M tehtgan State 
DALE W. BOWEN, Associate Professor 
of Electrical Engineering 
B S., 1955, South Dakota School of 
Mmes; M.S., 1956, Ph.D., 1963, Iowa 
State 
GEORGE H. BOWEN, Professor of 
Physics 
B.S., 1949, Ph.D., 1953, Callfornia In-
stllute of Technology 
MADGE H. BOWERS, Assistant Profes-
sor of Physical Education for Women 
B.S., 1927, Battle Creek College ofPhys-
tcal Educatzon 
DONALD L. BOWMAN, Instructor, En-
gineering Extension 
B.S., 1962, Drake 
DAVID R. BOYLAN, ,JR., Professor of 
Chemical Engineering; Director of the 
Engineering Research Institute 
B.S., 1943, Kansas; Ph.D., 1952, Iowa 
State 
NORMAN L. BOYLES, Assistant Pro-
fessor of Education 
B.A., 1954, Tusculum; M.S., 1957, 
Ed.D., 1963, Tennessee 
PAUL 0. BRACKELSBERG, Assistant 
Professor of Animal Science 
B.S, 1961, North Dakota State; M.S., 
1963, Connecticut; Ph D., 1966, Okla-
homa State 
.JOE M. BRADFORD, Associate, Agronomy 
B.S., 1963, Abilene Chnstian; M.S., 
1965, Iowa State 
EUGENE A. BRADY, Associate Professor 
of Economics 
B.A., 1952, M.A., 1954, Washington; 
Ph.D., 1961, Califorma 
FRED A. BRANDNER, Assistant Profes-
sor of Mathematics 
B.S., 1921, Kansas State Teachers; M.S., 
1923, Chtcago 
FRA:\IK E. BRANDT, Professor ofSpeech 
B.A., 1938, Iowa State Teachers; M.S., 
1948, Iowa State 
C. GENE BRATTON, Assistant Professor 
of Technical Journalism 
B.J., 1950, Mtssourt; M.S., 1956, 
Kansas 
HARRINGTON C. BREARLEY, JR., As-
sociate Professor of Electrical Engineer-
ing 
B.E.E., 1946, GeorgUJ. Instllute of Tech· 
nology; M.S., 1950, Ph.D., 1954, Il-
linois 
JOHN M. BREMNER, ProfessorofAgron-
omy; Professor of Biochemistry 
B.Sc., 1 94'4, Glasgow (Scotland); Ph.D., 
1948, D.Sc., 1959, London (England) 
JAMES E. BREWER, Instructor in Arch-
itecture 
B.Arch., 1963, Minnesota 
WILMA D. BREWER, Professor of Food 
and Nutrition and Head of the Depart-
ment 
B.S., 1935, Kansas State; M.S., 1939, 
Washington State; Ph.D., 1950, Mteht-
gan State 
DINUS M. BRIGGS, Associate, Poultry 
Science 
B.S., 1962, South Dakota 
TOM A. BRINDLEY, Professor of Ento-
mology 
B.S., 1928, M.S., 1929, Ph.D., 1934, 
Iowa State 
RICHARD F. BRISTOL, Associate Pro-
fessor of Veterinary Medicine and 
Surgery 
D.V.M., 1951, Mtehigan State; M.S, 
1966, Iowa State 
FRANK H. BRITTAIN, Assistant Pro-
fessor of Engineering Mechanics 
B.S., 1960, Colorado; M.S, 1961, Ph.D, 
1966, Illinots 
WILLIAM H. BROCKMAN, Assistant 
Professor of Electrical Engineering 
B.S., 1960, M.S., 1962, Ph.D., 1966, 
Purdue 
HELEN C. BROSIER, Instructor, Engi-
neering Extension 
DONALD W. BROWN, Professor of In-
dustrial Administration 
B.S., 1942, Kansas State; M.B.A., 1946, 
Denver; C.P.A., 1950 
DOROtHY G. BROWN, Instructor in 
Horne Economics Education 
B.S., 1936, M.S., 1964, Iowa State 
DUANE BROWN, Assistant Professor of 
Education 
B.S., 1959, M.S., 1962, Ph.D., 1965, 
Purdue 
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FREDEHICK G. BRO\\'N, Associate Pro-
fessor of Psychology; Assistant Director, 
Student Counseling Service 
B.A., 1954, M.A., 1955, Wtsconsin; 
Ph.D., 1958, Mmnesota 
.JOSEPH M. BROWN, Assistant Professor 
of Electrical Engineering 
B.S., 1954, Mtsslsslppi State; M.S., 1961, 
Southern Methodist; Ph.D., 1965, Car-
negte Institute of Technology 
,J UN E C. B RO\V N, Assistant Professor of 
Applied Art 
B.S., 1924, Michigan State 
L. NED BROWN, Assistant Professor of 
Veterinary Microbiology and Preventive 
Medicine 
D V.M., 1958, Ohio State; M.S., 1962, 
Ph.D., 1966, Iowa State 
R. GROVER BHOWN, Professor of Elec-
trical Engineering 
B.S., 1948, M.S., 1951, Ph.D., 1956, 
Iowa State 
\VILLIAM E. BROWN, Sgt. Maj., USA., 
Instructor in Military Science 
CEORGE M. BROWNING, Professor of 
Agronomy; Associate Director of the 
Agriculture and Home Economics Ex-
periment Station 
B.S., 1932, Mtssoun; M.S., 1934, Ph.D .. 
1938, West V1rguua 
,J. AHTIE BRO\VNING, ProfessorofPlant 
Pathology 
B.S., 1947, Baylor; Ph.D., 1953, Cornell 
ROGER .J. BRlJENE, Instructor in So-
ciology 
B.S., 1956, Iowa State 
TORREN 0. BRUN, Associate, Physics 
C.E., 1962, Techmcal Umuerstty oj 
Denmark 
CHARLOTTE H. BRUNER, Instructor 
in Foreign Languages 
B A., 1938, Illinois; M.A., 19.'19, 
Columbw 
DAVID K. BRUNER, ProfessorofEngllsh 
A.B., 1933, A.M., 1934, Washington 
(St. Louis); Ph.D., 1941, lllmots 
,JOHN H. D. BRYAN, Associate Profes-
sor of Zoology 
B.Sc., 1947, Sheffield (England); M.A., 
1949, Ph.D., 1952, Columbia 
RAY .J. BRYAN, Professor of Education 
and Head of the Department 
B.S., 1933, M.S., 1937, Kansas State; 
Ph.D., 1940, Nebraska 
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I HEN E H. B l T HA:--:A!':, Associate Pro-
fessor, Home Economics 
B.S., 1923, M.S., 1938, Iowa State 
HOBEHT E. Bl'CHA:\A!\:, Professor of 
Bacteriology; Professor of Special Re-
search and Development; Dean Emeritus 
of the Graduate College 
B S, 1904, D.Sc. 1958, Iowa State, 
M.S., 1906, Ph.D. 1908, Chtcago, D Sc. 
1954, Rutgers 
\\'ESLEY F. B CCH ELE, Professor of 
Agricultural Engineering 
B.S. 1943, Kansas State; MS. 1950, 
Arkansas; PhD. 1954, Iowa State 
\\'ALTEH F. BUCHHOLTZ, Professor 
of Plant Pathology 
B.S, 1929, MS .. 1930, Ph.D. 1935. 
Iowa State 
(;HI F F ITH ,J. B l 'C K, Associate Professor 
of Horticulture 
B.S., 1948, MS. 1949, Ph.D .. 1953. 
Iowa State 
\\'I LLIAM B. B CCK, Associate Professor 
of\' eterinary Pathology 
B.S. 1956, D.V.M.. 1956, Mcssoun; 
M.S., 1963, Iowa State 
~1AHIE A. BUDOLFSO!'J, Professor of 
Home Management 
B S., 1932, .\1 S. 1943, Iowa State 
HOSS \'. B l' L K LEY, Instructor in Fish-
eries Biology 
B.S. 1952, MS. 195 7. Utah State 
CLAHE!\:CE E. Bl':'\DY, Professor of 
Education 
B.S., 1929, M.S., 19.14, Iowa State 
A L F R El) ,J. B l' HEAl', Assistant Profes-
sor of Physics 
B.S., 1941, Btllmgs Polytechmc; M.S .. 
1952, Ph .D .. 1956. lot(•a State 
:--:. LAl'HE!';CE Bl'HKHALTER, Pro-
fessor of ~1 usic and Head of the De-
partment 
L. T. C L., 1939, Trmtty (London); 
B.S Af. 1947, Bluffton; M Af .. 1949, 
Northwestern; Ph.D., 1961, Oluo Stale 
LAWRENCE E. Bl'RKHART, Professor 
of ( 'hemical Engineering 
B.S., 1953, Kansas State; M.S., 1956, 
Ph.D .. 1958, Iou•a State 
HARVEY R. Bl'HKHOLDER, Associate, 
Institute for Atomic Research 
B S., 1954, North Dalwta 
GEORGE Bl'RNET, Professor ofChemi-
cal Engineering and Head of the De-
partment; Chief, Chemical Engineering 
Division, Institute for Atomic Research 
B.S., 1948, M.S., 1949, Ph.D .. 1951, 
Iowa State 
HARRY G. BURRELL, Assistant Pro-
fessor, Sports Editor, Information Service 
B.A .. 1933, M.A., 1946, Iowa 
WISE BURROUGHS, Professor of Ani-
mal Science 
B.S., 1934, Ph.D., 1939, Illmois 
.JAMES K. BURT, Assistant Professor 
of Veterinary Radiology 
D.V.M., 1962, Iowa State 
ARTHUR E. BURTON, Associate Pro-
fessor of Architecture 
B.S., 1942, M.S., 1947, Iowa State 
WARREN R. BUSS, Instructor in Botany 
B.S., 1961. Brigham Young 
CONSTANCE C. BUTLER, Associate, 
Institute for Atomic Research 
B.S., 1955, Iowa State 
HOBERT 0. BUTLER, Assistant Profes-
sor of Engineering Graphics 
B.S., 1951, Iowa State 
BENTON W. BUTTREY, Professor of 
Zoology 
B.S, 1947, M.S., 1949, Idaho; Ph.D., 
1 953, Pennsylvama 
FOSTER B. CADY, Associate Professor 
of Statistics 
B.S., 1953, Cornell; M.S., 1956, Illmois; 
Ph.D., 1960, North Carolina State. 
F. WAYNE CALDERWOOD, Associate, 
Institute for Atomic Research 
B.S., 1946, M.S., 1957, Iowa State 
HOGER C. CAMP, Associate Professor of 
Electrical Engineering 
B.S., 1955, Oklahoma State; M.S., 1957, 
Ph.D., 1962, Iowa State 
IAN CAMPBELL, Associate Professor of 
Forestry; Associate Professor of Ento-
mology 
B.S., 1950, Alberta (Canada); M.A., 
1954, Ph.D., 1958, Toronto (Canada) 
C. Y. CAN N 0 N, Professor Emeritus of 
Dairy Science 
B.S., 1913, Utah State; M.S., 1924, 
Ph.D., 1927, Iowa State 
RUSSELL J. CANUTE, Associate Pro-
fessor of Education; Assistant Director, 
Student Counseling Service 
B S., 1949, Western Michigan; M.A., 
1950, Mtchigan; Ed. D., 1961, Wyoming 
JENNINGS CAPELL EN, Associate, In-
stitute for Atomic Research 
B.S., 1958, Iowa State 
VERNON B. CARDWELL, Instructor in 
Agronomy 
B.S., 1958, M.S., 1961, Colorado State 
RITA A. CAREY, Instructor in Physical 
Education 
B.S., 1964, Wisconsin State (LaCrosse) 
KENNETH D. CARLANDER, Professor 
of Fisheries Biology and Chairman of 
the Committee in Charge of Fisheries 
and Wildlife Biology 
B.A., 1936, M.S., 1938, Ph.D., 1943, 
Minnesota 
AGNES FRANCES CARLIN, Professor 
of Food and Nutrition; Professor of 
Dairy and Food Inudstry. 
B.S., 1931, M.A., 1933, Columbia; M.S., 
1943, Cornell; Ph.D., 1947, Iowa State 
FRANK S. CARLSEN, Associate, Insti-
tute for Atomic Research 
B.S., 1956, Arizona State 
BILLE C. CARLSON, Professor of Phys-
ics; Professor of Mathematics 
B.A., 1946, M.A., 1947, Harvard; Ph.D., 
1950, Oxford (England) 
DAVID L. CARLSON, Assistant Professor 
of Electrical Engineering 
B.S., 1959, Minnesota; M.S., 1961, 
Ph.D., 1964, Iowa State 
IRVING T. CARLSON, Associate Pro-
fessor of Agronomy 
B.S., 1950, M.S., 1952, Washington 
State; Ph.D., 1955, Wisconsin 
JUDITH J. CARLSON, Associate, Co-
operative Extension Service 
B.S., 1960, Iowa State 
MICHAEL C. J. CARLSON, Instructor 
in Nuclear Engineering 
B.Ch.E., 1962, Minnesota; M.S., 1965, 
Iowa State 
0. NORMAN CARLSON, Professor of 
Metallurgy 
B.A., 1943, Yankton; Ph.D., 1950, Iowa 
State 
OSCAR V. CARLSON, Associate, Ento-
mology 
B.S., 1958, Buena Vista; M.S., 1960, 
Iowa State 
EDWARD J. CARNEY, Assistant Profes-
sor, Statistical Laboratory; Assistant 
Professor of Industrial Engineering 
A.B., i951, M.S., 1958, Rochester 
PERCY H. CARR, Professor of Physics 
B.S., 1925, Furman; M.S., 1926, North 
Carolina; Ph.D., 1930, Cornell 
GARREY E. CARRUTHERS, Associate, 
Economics 
B.S., 1964, M.S., 1965, New Mexico 
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ROBERT L. CARSTENS, Associate Pro-
fessor of Civil Engineering 
B.S., 1943, M.S., 1964, Ph.D., 1966, 
Iowa State 
LOWELL L. CARVER, Professor of Ed-
ucation 
B.S., 1930, State College of Iowa; M.S., 
1937. Iowa State. 
ROBERT A. CAUGHEY, Professor of 
Civil Engineering 
B.S., 1907, C.E., 1916, Pennsylvania 
State 
WILBER J. CAULFIELD, Associate Pro-
fessor of Dairy and Food Industry 
B.S., 1924, Minnesota; M.S., 1926, Pen-
nsylvania State 
LON C. CESAL, Assistant Professor of 
Economics, 
B.S., 1957, Purdue; M.S., 1958, Pen-
nsylvania State; Ph.D., 1966, Iowa State 
HESTER CHADDERDON, Professor of 
Home Economics Education; Mary B. 
Welch Distinguished Professor in Home 
Economics 
B.S., 1924, Nebraska; M.A., 1928, 
Chicago; Ph.D., 1938, Ohio State 
GORDON H. CHALMERS, Professor of 
Physical Education for Men and Head 
of the Department; Director of Athletics 
B.S., 1935, Franklin-Marshall 
ORVILLE L. CHAPMAN, Professor of 
Chemistry 
B.S., 1954, Virginia Polytechnic; Ph.D., 
1957, Cornell 
LEON F. CHARITY, Professor of Agri-
cultural Engineering 
B.S., 1940, New Hampshire; M.S., 
1952, Virginia Polytechnic; Ph.D., 1956, 
Cornell 
DON C. CHARLES, Professor of Psy-
chology 
B.A., 1941, Iowa State Teachers; M.A., 
1947, Ph.D., 1951, Nebraska 
CHI H W. CHEN, Associate Professor of 
Metallurgy 
B.S., 1944, National Chiao- Tung 
(China); M.S., 1950, Illinois Institute 
of Technology; Ph.D., 1954, Columbia 
HANG-SHENG CHENG, Associate Pro-
fessor of Economics 
B.A., 1948, Tsing-Hwa (Peiping); M.A., 
1953, George Washington; Ph.D., 1963, 
Princeton 
NORMAN F. CHEVILLE, AssociatePro-
fessor of V eterlnary Pathology 
D.V.M., 1959, Iowa State; M.S., 1962, 
Ph.D., 1964, Wisconsin 
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PREMO CH lOTTI, Professor of Metal-
lurgy 
B.S., 1938, Illinots; Ph.D., 1950, Iowa 
State 
NEAL R. CHOLVIN, Professor of Veter-
inary Physiology and Pharmacology; 
Chairman of Biomedical Engineering 
Program 
B.S., 1949, Wayne State; D.V.M., 1954, 
M.S., 1958, MtchzganState; Ph.D .. 1961, 
Iowa State 
GEORGE C. CHRISTENSEN, Professor 
of Veterinary Anatomy; Vice-President 
for Academic Affairs 
D.V.M., 1949, M.S., 1950, Ph.D., 1953. 
Cornell 
JAMES W. CHRISTIAN, Assistant Pro-
fessor of I<~onomics 
B.A., 1962, M.A., 1964, Ph.D., 1966, 
Texas 
LAUREN L. CHRISTIAN, Assistant Pro-
fessor of Animal Science 
B.S., 1958, Iowa State; M.S., Ph.D., 
1963, Wisconsm 
ROSINA CLARA, Instructor in Applied 
Art 
B.S., 1957, West Vzrgmia; M.A., 1960, 
Washington State 
DEANE R. CLARK, Instructor in Bio-
chemistry 
B.S., 1961, M.~ .. 1965, Mazne 
ELAINE F. CLARK, Associate, Institute 
for Atomic Research 
B.A.,-1965, Mazne 
LEE J. CLARK, Associate, Agronomy 
B.S., 1961, M.S., 1965, Cornell 
RICHARD G. CLARK, Associate, Insti-
tute for Atomic Research 
A.B., 1946, Kansas State of Fort Hays 
TRACY L. CLARK, Assistant Professor 
of Veterinary Obstetrics 
B.S., 1958, D. V.M, 1960, Kansas State 
JOHN L. CLEASBY, Professor of Civil 
Engineering 
B.S., 1950, M.S., 1951, Wisconsm; 
PhD., 1960, Iowa State 
MARK P. CLEGHORN, Professor of Me-
chanical Engineering 
B.S., 1902, M.E., 1907, Iowa State 
LARRY B. COADY, Assistant Professor 
of Electrical Engineering 
B.S.. 1959, M.S., 1963, Ph.D., 1965, 
Iowa State 
HELEN H. COE, Instructor in Child 
Development 
B.A., 1949, Carleton; M.S., 1964, Iowa 
State 
HARRY COHEN, Associate Professor of 
Sociology 
B.B A., 1956, M.A., 1959, Cuy College 
of New York; Ph.D., 1962, Illmots 
EDGAR V. COLLINS, JR., Assistant Pro-
fessor of Chemical Engineering 
B.S., 1944, Louisiana State; M.S., 1947, 
Iowa State 
PETER COLWELL, Assistant Professor 
of Mathematics 
B.A. 1958, Wooster; M.A., 1960, Ohw 
Unwerstly; Ph.D., 1965, Minnesota 
FRANK S. CONKLIN, Associate, Eco-
nomics 
B.S., 1954, M.S., 1959, Oregon 
PATRICIA S. CONN, Instructor in Sta-
tistics 
B.S. 1956, Central Connecticut State; 
M.S., 1959, Purdue 
EVELYN E. CONRAD, Associate, Insti-
tute for Atomic Research 
B.S., 1956, Missoun 
ROBERT J. CONZEMIUS, Associate, In-
stitute for Atomic Research 
B.S., 1956, North Dakota State; M.S., 
1962, Iowa State 
BARNETT C. COOK, Associate Professor 
of Physics 
B.S., 1946, Northwestern; Ph.D., 1956, 
Chicago 
HERBERT C. COOK, Professor of Gov-
ernment 
B.A., 1922, Iowa State Teachers; M.A., 
1925, Ph.D., 1926, Iowa 
WILLIAM J. COOK, Associate Professor 
of Mechanical Engineering 
B.S., 1957, M.S., 1959, Ph.D., 1964, 
Iowa State 
MERVIN S. COOVER, Professor of Elec-
trical Engineering; Dean Emeritus of the 
College of Engineering 
E.E., 1914, D.Engr, 1957, Rensselaer 
JOHN D. CORBETT, Professor of Chem-
istry 
B S., 1948, Ph.D., 1952, Washington 
MERL R. CORE, Associate, Institute for 
Atomic Research 
B.S., 1957, Iowa State 
JAMES L. CORNETTE, Associate Pro-
fessor of Mathematics 
B.S., 1955, West Texas State; M.A , 
1959, Ph.D., 1962, Texas 
A. E. COTT, Professor of Horticulture 
B.S., 1943, M.S., 1951, Missoun 
DWIGHT B. COULTER, Assistant Pro-
fessor of Veterinary Physiology and 
Pharmacology 
D.V.M., 1960, M.S., 1965, Iowa State 
CLARENCE H. COVAULT, Professor 
of Veterinary Medicine and Surgery 
D.V.M., 1911, Ohio State 
CHARLES D. COWAN, Assistant Pro-
fessor of Electrical Engineering 
B.A., 1950, Bob Jones; B.S., 1954, 
Kansas State; M.S., 1962, Iowa State 
HAROLD A. COWLES, Professor of In-
dustrial Engineering 
B.S., 1949, M.S., 1953, Ph.D., 1957, 
Iowa State 
C. PHILIP COX, Professor of Statistics 
B.A., 1940, M.A., 1947, Oxford (Enp-
land) 
DAVID F. COX, Associate Professor of 
Animal Science 
B.S., 1953, Cornell; M.S., 1957, North 
Carolina State; PhD., 1959, Iowa State 
RONDA L. COX, Instructor in Physical 
Education for Women 
B.S., 1964, Iowa State 
RALPH L. COZAD, Instructor in Edu-
cation 
B.S., 1959, Tarkio; M.A., 1964, State 
College of Iowa 
E. LEWIS CRANCE, Cdr., USN, Associ-
ate Professor of Naval Science 
B.A., 1942, Birmingham Southern 
HAROLD R. CRAWFORD, Instructor in 
Agricultural Education 
B.S., 1950, M.S., 1955, Iowa State 
JOE V. CRAWFORD, Associate Professor 
of Engineering Graphics 
B.S., 1949, M.S., 1962, Iowa State 
W. DAVID CRESS, Associate, Institute 
for Atomic Research 
B.S., 1962, Marietta 
ALFRED H. CRIPPEN, Associate, Engi-
neerieg Research Institute 
B.S., 1929, Iowa State 
J 0 H N J. CROAT, Associate, Institute for 
Atomic Research 
B.A., 1965, Simpson 
ROBERT L. CROM, Assistant Professor 
of Technical Journalism 
B.S., 1950, Iowa State; M.S., 1956, 
North Dakota State 
JAMES A. CROOK, Instructor in Tech-
nical J oumalism 
B.A., 1961, M.A., 1963, Iowa 
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JOSEPH S. CRUDELE, Associate, Insti-
tute for Atomic Research 
B.S., 1950, Brown; M.A., 1953, Wes-
leyan (Connecticut) 
MALCOLM H. CRUMP, Associate Pro-
fessor of Veterinary Physiology and 
Pharmacology 
B.S., 1951, VirginiaPolytechnic;D.V.M., 
1958, Georgia; M.S., 1961, PhD., 1965, 
Wisconsin 
LADIS H. CSANYI, Professor of Civil 
Engineering 
C.E., 1937, M.C.E., 1940, Polytechnic 
Instztute of Brooklyn 
CHARLES C. CULBERTSON, Professor 
of Animal Science 
B.S., 1918, M.S., 1925, Iowa State 
CATHERINE B. CURRAN, Instructor in 
English 
B.A., 1960, MacMurray; M.A., 1964, 
Boston College 
NANCY L. CURRY, Instructor in Phys-
ical Education for Women 
B.S., 1962, M.S., 1964, Kansas State 
Teachers (Emporia) 
PAUL A. DAHM, Professor in Charge 
of Entomology; Professor of Biochem-
istry 
B.A., 1940, M.A., 1941, Ph.D., 1947, 
IlUhois 
WAYNE E. DALLMANN, Associate, In-
stitute for Atomic Research 
B.A., 1960, Mankato State; M.S., 1964, 
Iowa State 
GUNARS DAMBE, Instructor in Eco-
nomics 
B.S., 1963, Iowa State 
SHIRLEY S. DANA, Instructor in Food 
and Nutrition 
B.S., 1963, Iowa State; M.S., 1965, Iowa 
MARIAN E. DANIELLS, Assistant Pro-
fessor of Mathematics 
A.B., 1908, Kalamazoo; A.B., 1908, 
Chicago; M.S., 1919, Iowa State 
DONNA R. DANIELSON, Assistant Pro-
fessor of Applied Art; Assistant Professor 
of Textiles and Clothing 
B.S., 1957, M:s., 1961, Iowa State 
GORDON C. DANIELSON, Professor of 
Physics; Distinguished Professor in Sci-
ences and Humanities 
B.A., 1933, M.A., 1935, British Colurrv 
bia (Canada); Ht.D., 1940, Purdue 
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RICHARD A. DANOFSKY, Associate Pro-
fessor of Nuclear Engineering 
B.S., 1955, M.S., 1960, Ph.D., 1963, 
Iowa State 
LUZONNE DARR, Instructor in Physical 
Education for Women 
B.S., 1961, M.A., 1964, Northeast 
Mtssourt State 
C. THEODORE DAUB, Assistant Profes-
sor of Physics 
B.A., 1958, Carleton; Ph.D., 1962, 
Wisconsm 
HAROLD W. DAVEY, Professor of Eco-
nomics 
B.A., 1936, Syracuse; M.A. 1938, Ph.D .. 
1939, Harvard 
CH ELLA S. DAVID, Associate, Poultry 
Science 
B.S., 1961, Berea; M.S., 1962, Kentucky; 
Ph.D., 1966, Iowa State 
HERBERT T. DAVID, Professor of Sta-
tistics 
A.B., 1947, Harvard; M.A., 1948, 
Columbia; Ph.D., 1960, Chicago 
STANLEY V. DAVIDSON, AssociatePro-
fessor, Assistant State Leader, 4-H and 
Youth Programs, Cooperative Extension 
Service 
B.S., 1942, M.S., 1952, Iowa State 
PH I LLIPS G. DAVH:S, Associate Profes-
sor of English 
B.A., 1946, Marquette; M.A., 1947, 
Ph.D., 1960, Northwestern 
ROSEMARY R. DAVIES, Assistant Pro-
fessor of English 
B.S., 1947, M.A., 1948, Northwestern 
ALICE DAVIS, Associate Professor of 
Applied Art 
B.A., 1926, M.A., 1932, Iowa 
ARTHUR W. DAVIS, Professor of Engi-
neering Mechanics 
B.S .. 1929, Af.S .. 1931. Ph.D., 1939, 
Iou•a State 
,JAMES H. DAVIS, Assistant Professor, 
Associate General Manager ( Educa-
tional Coordinator) WOI AM-FM-TV 
B.S., 1928, Iowa State; M.S., 1936, Mn-
nesota 
MARY K. DAVIS, Associate, Sociology 
B.A .. 1963, Drake 
JOHN A. DAWN, Instructor in Applied 
Art 
B.I.D., 1955, Mamtoba (Canada) 
FLORIS A. DAWSON, Instructor in 
Botany 
B.A., 1961, Maca/ester; M.S., 1965, 
Iowa State 
GEORGE M. DAY, Associate, Institute 
for Atomic Research 
B.S., 1959, M.S., 1961, Texas A and M 
RAY D. DEARIN, Instructor in Speech 
B.A., 1963, Harding; M.A., 1965, 
Illinois 
ROBERT C. DE BACA, Associate Pro-
fessor of Animal Science 
B.S., 1951, New Mexico State; M.S., 
1954, Ph.D., 1960, Oregon State 
JERRY V. DE BARTHE, Assistant Pro-
fessor of Animal Science 
B.S., 1961, Ph.D., 1966, Iowa State 
DARRELL W. DEBOER, Associate, Agri-
cultural Engineering 
B.S., 1963, M.S., 1964, Iowa State 
JAMES S. DEGRACIE, Instructor in Sta-
tistics 
B.S., 1962, M.A., 1963, California State 
Polytechnic; M.S., 1965, Kansas State 
PAUL S. DEJONG, Assistant Professor 
of Engineering Graphics 
B.S., 1960, M.E., 1965, Iowa State 
EDWARD L. DEKALB, Associate, Insti-
tute for Atomic Research 
B.S., 1951, Iowa State 
CHARLES W. DEKOVIC, Assistant Pro-
fessor of Architecture 
B.Arch, 1958, Illinots Institute of Tech-
nology 
ROMINE R. DEMING, Instructor in Soci-
ology 
B.A., 1959, M.S., 1963, Michtgan State 
TURGUT DEMIREL, AssociateProfessor 
of Civil Engineering 
B.S., 1949, Ankara (Turkey); M.S., 
1959, Ph.D., 1962, Iowa State 
ERVIN L. DENISEN, Professor of Horti-
culture 
B.S., 1941, Minnesota; M.S., 1947, 
Ph.D., 1949, Iowa State 
VIRGINIA P. DENISEN, Associate, Nu-
clear Engineering 
B.S., 1945, Minnesota 
MELVIN W. DENNER, Instructor in 
Zoology 
B.S., 1961, Upper Iowa; M.S., 1963, 
Kentucky 
KHALIL I. DENNO, Instructor in Elec-
trical Engineering 
M.E.E., 1959, Rensselaer 
CHARLES J. DEUTSCH, Associate, 
Photo Service; Agriculture and Home 
Economics Experiment Station Photog-
rapher 
LOUIS DEVRIES, Professor of Foreign 
Languages 
A.B., 1907, Central Wesleyan; M.A., 
1908, Ph.D., 1918, Northwestern 
HARRIS E. DICKEY, Assistant Professor 
of Mathematics 
B.A., 1922, Cornell College; M.S., 1929, 
Iowa State 
RUSSELL E. DICKINSON, Associate 
Professor of Physical Education for Men 
B.A., 1922, Iowa State Teachers, M.A., 
1938, Iowa 
MARY M. DICKMAN, Instructor in 
Physical Education for Women 
B.S., 1958, Mankato State 
HAROLD D. DICKSON, Instructor in 
Economics 
B.S., 1965, Iowa State 
WILMER C. DIEDRICHS, Associate, In-
stitute for Atomic Research 
B.S., 1962, Colorado State 
WALTER DIEDRICK, Assistant Profes-
sor of Education 
B.S., 1959, M.S., 1960, Stout State 
HARVEY DIEHL, ProfessorofChemistry; 
Distinguished Professor in Sciences and 
Humanities 
B.S., 1932, Ph.D., 1936, Michigan 
HAROLD E. DILTS, Associate Professor 
of Education 
B.S., 1951, M.A., 1958, State College 
of Iowa; Ph.D., 1963, Iowa 
DONALD H. DINKEL, Assistant Profes-
sor of Horticulture 
B.S., 1954, Ph.D., 1960, Minnesota 
RICHARD L. DISNEY, Associate Pro-
fessor of Technical Journalism 
B.A., 1937, Oklahoma 
NEIL E. DISQUE, Associate Professor; 
Associate Director, Information Service 
B.A., 1932, Dartmouth; B.J., 1933, 
Missouri 
JAMES E. DIXON, Instructor in Physics 
A.B., 1956, William Jewell 
PAUL D. DOAK, Assistant Professor of 
Economics 
B.S., 1957, M.S., 1960, Missouri; Ph.D., 
1965, Iowa State 
CHARLES M. DODD, Professor of Ce-
ramic Engineering 
B.Cer.E., 1927, Cer.E., 1933, Ohio State 
,JOHN D. DODD, Professor of Botany 
B.S., 1938, New York State CoUege of 
Forestry; M.S., 1940, Vermonl; Ph.D., 
1947, Columbia 
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JOAN H. DOERFLINGER, Instructor in 
Sociology 
B.S., 1951, M.S.S.W., 1959, Wisconsin 
JON A. DOERFLINGER, Assistant Pro-
fessor of Sociology 
B.S., 1949, Iowa State; M.S., 1957, 
Ph.D., 1 962, Wisconsm 
DAN R. DOHERTY, Instructor in Elec-
tronics Technology 
B.S., 1959, Iowa State 
RAY 0. DO NELS, Associate Professor of 
Physical Education for Men 
B.S., 1929, Iowa State; M.A., 1937, 
Iowa 
CHARLES E. DON HOWE, Associate Pro-
fessor, Assistant Director, Programs, Co-
operative Extension Service 
B.S., 1947, M.S., 1959, Iowa State 
MERWIN D. DOUGAL, Assistant Pro-
fessor of Civil Engineering 
B.S., 1956, Iowa State; M.S., 1958, 
Iowa 
ROBERT W. DOUGHERTY, Professor of 
Veterinary Physiology and Pharma-
cology 
B.S., 1927, Iowa State; D.V.M., 1936, 
Ohio State; M.S., 1941, Oregon State 
SIMEON G. DOWELL, Instructor in 
Engineering Extension; Custodian Train-
ing and Short Course Coordinator 
WAYNE C. DOWLING, Instructor in 
Engineering Graphics 
B.S., 1961, M.S., 1966, Iowa State 
PATRICIA D. DOWNIE, Assistant Pro-
fessor of Physical Education for Women 
DIP.P.E., 1954, Sydney Teachers ( Aus-
tralia); B.S., 1963, M.S., 1965, Oregon 
M. BURTON DREXLER, Associate Pro-
fessor of Speech 
B.A., 1949, Johm Hopkins; M.A., 1951, 
Minnesota; Ph.D., 1964, Illinois 
HERBERT C. DRIVER, Associate, Eco-
nomics 
B.S.A., 1959, M.Sc., 1961, Manitoba 
(Canada) 
H. H UGH DUKES, Professor of Veterin-
ary Physiology 
B.S., 1915, Clemson; D.V.M., 1918, 
M.S., 1923, Iowa State; D.H. C., 1953, 
Rural University (Brazil); D.Sc., 1966, 
Clemson 
LLOYD C. DUMENIL, Associate Pro-
fessor of Agronomy 
B.S., 1942, M.S., 1951, Ph.D., 1958, 
Iowa State 
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ELWIN R. DUNCAN, Professor of Agron-
omy 
B.S., 1939, M.S., 1943, Ph.D., 1954, 
Iowa State 
J. ROBERT DUNCAN, Associate Profes-
sor of Veterinary Pathology 
D.V.M., 1959, Georgia; M.S., 1962, 
Wisconsin; Ph.D., 1965, Iowa State 
ROBERT I. DUNCAN, Assistant Profes-
sor of Engineering Graphics 
B.S., 1960, Kansas 
SELMA E. DUNCAN, Associate, Home 
Management 
B.S., 1930, M.S., 1965, Iowa State 
JEWETT DUNHAM, Associate Professor 
of Zoology 
B.A., 1948, M.S., 1952, Ph.D., 1957, 
Iowa 
JOHN M. DUNLEAVY, Professor of 
Plant Pathology 
B.S., 1949, M.S., 1951, Ph.D., 1953, 
Nebraska 
DONALD W. DUN LOP, Instructor in 
English 
A.B., 1961, Eastern Michigan 
MARION E. DWELLE, Assistant Pro-
fessor, Editor, Publications Office 
B.A., 1935, Coe 
ROBERT W. DYAS, Professor of Land-
Scape Architecture 
B.S., 1950, M.L.A., 1954, Iowa State 
JAMES A. DYER, Associate Professor of 
Mathematics 
B.S., 1952, M.A., 1954, Ph.D., 1960, 
Texas 
GEORGE W. EAKINS, Associate, In-
stitute for Atomic Research 
B.S., 1952, South Dakota School of 
Mines; M.S., 1957, Iowa State 
LESTER T. EARLS, Professor of Physics 
A.B., 1927, M.S., 1929, Wzsconsuz,· 
Ph.D., 1934, Michigan 
MATYNE H. EASTON, Assistant Profes-
sor, Library 
B.A., 1937, Iowa Stat£ Teachers 
BASIL R. EASTWOOD, Assistant Pro-
fessor of Animal Science 
B.S., 1958, Wisconsm Stat£ (Platteville); 
M.S., 1960, South Dakota State 
GEORGE H. EBERT, Associate, Short 
Course Leader 
B.S., 1952, M.S., 1965, Iowa State 
CYRIL J. ECKELBERG, Instructor in 
English 
B.A., 1964, Parsons; M.A., 1966, Iowa 
ALVIN R. EDGAR, Professor of Music 
B.A., 1924, D.Mus., 1949, Upper Iowa; 
M.A., 1935, Iowa 
RACHEL H. EDGAR, Associate Professor 
of Chemistry 
B.A., 1917, B.S., 1918, M.S., 1920, 
Ph.D., 1925, Ohio State 
BILLY J. EDMUNDSON, Instructor in 
Veterinary Microbiology and Preventive 
Medicine 
B.S., 1953, D.V.M., 1953, Kansas State 
ARTHUR P. EDWARDS, Assistant Pro-
fessor of Agronomy 
B.S.A., 1942, B.S., 1950, M.S., 1954, 
Saskatoon (Canada); Ph.D., 1960, Iowa 
State 
DAVID C. EDWARDS, Assistant Professor 
of Psychology 
B.S., 1959, Wisconsin; M.A., Ph.D., 
1962, Iowa 
JOHN R. EDWARDS, Instructor in Elec-
trical Engineering 
B.S., 1956, M.S., 1964, Iowa State 
WILLIAM C. EDWARDS, Instructor in 
Veterinary Physiology and Pharm-
acology 
B.S., 1964, D.V.M., 1966, Kansas State 
LEONARD Z. EGGLETON, Professor of 
Poultry Science 
B.S., 1940, Michtgan State; M.S., 1946, 
Iowa State 
HENRY L. EICHLING, Professor, Co-
operative Extension Service 
B.S.A., 1911, Iowa State 
ARVID R. EIDE, Instructor in Engineer-
ing Graphics 
B.S., 1962, Iowa State 
KALJU ElK, Associate, Agronomy 
B.S., 1953, M.S., 1958, Ph.D., 1962, 
Iowa State 
,JOSEPH ,J. EITTER, Associate, Institute 
for Atomic Research 
B.S., 1964, St. John's (Minnesota) 
CARL E. EKBERG, JR., Professor of 
Civil Engineering and Head of the De-
partment 
B.C.E., 1943, M.S., 1947, Ph.D., 1954, 
Minnesota 
ALAN G. ELDER, Associate, University 
Photographer, Information Service 
B.S., 1954, Drake 
C. R. ELDER, Professor, Information Ser-
vice 
B.S., 1929, Iowa State 
JOHN C. ELDREDGE, Associate Profes-
sor of Agronomy 
B.S., 1915, M.S., 1925, Ph.D., 1933, 
Iowa State 
EBER ELDRIDGE, Professor of Eco-
nomics 
B.S., 1942, Ph.D., 1960, Iowa State; 
M.S., 1957, Michigan State 
ROTTEN A. ELLEBY, Assistant Pro-
fessor of Civil Engineering 
B.C.E. , 1956, M.S., 1957, Minnesota· 
Ph.D., 1964, Michigan State ' 
CHARLES J. ELLIS, Instructor in Zool-
ogy 
B.A., 1943, Amherst; M.A., 1961, State 
College of Iowa 
HAROLD B. ELLIS, Associate Professor 
of Civil Engineering; Associate Profes-
sor of Construction Technology; Head 
of the Technical Institute in Engineering 
B.S., 1941, Washington State; M.S., 
1947, Massachusetts Institute of Tech-
nology; Ph.D., 1963, Iowa State 
MARLENE ELLIS, Instructor in Child 
Development 
B.S., 1961, Berea; M.S., 1963, Iowa 
State 
ADELA S. ELWELL, Instructor in Zool-
logy 
B.S., 1951, Massachusetts; M.S., 1962, 
Iowa State 
JAMES T. EMMERSON, Assistant Pro-
fessor of Technical Journalism 
B.S., 1960, M.S., 1963, Iowa State 
MACK A. EMMERSON, Professor ofVet-
erinary Radiology 
D.V.M., 1925, M.S., 1928, Iowa State; 
Dr. Med. Vet., 1930, Zurich 
LAURES T. EMPIG,Associate,Agronomy 
B.S., 1961, M.S., 1965, Philippines 
ROSS A. ENGEL, Assistant Professor of 
Education 
B.A., 1948, State College of Iowa; M.S., 
1952, Drake; Ph.D., 1962, Iowa 
RICHARD L. ENGEN, Assistant Profes-
sor of Veterinary Physiology and Pharm-
acology 
B.S., 1954, Ph.D., 1965, Iowa State; 
M.S., 1958, Colorado State 
ALFRED J.ENGLEHORN,AssistantPro-
fessor of Agronomy 
B.S., 1923, South Dakota State; M.S., 
1925, Iowa State 
DARREL S. ENGLISH, Instructor in 
Genetics 
BJA., 1959, Southwestern (Kansas); 
M.S., 1961, Louisiana State 
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ERCEL S. EPPRIGHT, Professor of Food 
and Nutrition 
B.S., 1923, Missouri, M.S. 1930, Texas· 
Ph.D., 1936, Yale , 
ABRAHAM H. EPSTEIN, Associate, Plant 
Pathology 
B.S., 1952, Cornell; M.S., 1954, Rhode 
Island 
DAVID H. ERBECK, Associate, Institute 
for Atomic Research 
B.S., 1963, Iowa State 
CAROLYN G. ERRINGTON, Instructor 
in English 
B.M., 1929, MacPhail Conservatory of 
MusLC; LL.B., 1932, Mmnesota 
A. T. ERWIN, Professor Emeritus of Hor-
ticulture 
B.S., 1900, Arkansas; M.S., 1902, Iowa 
State 
RAMONA L. ESBECK, Assistant Profes-
sor, District Leader, 4-H and Youth 
Programs, Cooperative Extension Ser-
vice 
B.A., 1941, Iowa State Teachers; M.S., 
1960, Iowa State 
S. MARCENE ESHELMAN, Instructor 
in Home Economics Education 
B.S., 1947, Northern Illinois; M.S., 
1953, Iowa State 
JAMES H. ESPENSON, Assistant Profes-
sor of Chemistry 
B.S., 1958, California Institute of Tech-
nology; Ph.D., 1962, Wisconsin 
JOHN E. EVANS, ProfessorofPsychology 
A.B., 1910, Indiana; M.A., 1911, Ph.D., 
1916, Columbia 
LA WHENCE E. EVANS, Instructor in 
Veterinary Medicine and Surgery 
D.V.M., 1963, Iowa State 
LEROY E. EVERSON, Professor of Botany 
B.S., 1939, M.S., 1948, Ph.D., 1950, 
Minnesota 
RICHARD C. EWAN, Assistant Professor 
of Animal Science 
B.S., 1956, M.S., 1957, IllinoiJJ; Ph.D., 
1 966, Wisconsin 
WALLACE K. EWING, Instructor in 
English 
B.A., 1962, M.A., 1964, Michigan State 
MAX V. EXNER, Assistant Professor of 
Music 
A.B., 1933, M.A., 1947, Columbia 
ROGER K. EYVINDSON, Associate, Eco-
nomics 
B.S.A., 1960, M.Sc., 1961, Manitoba 
(Canada) 
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ARNOLD M. FADEN, Instructor in Eco-
nomics 
B.A., 1954, City College of New York 
MARY H. FADEN, Instructor in Eco-
nomics 
B.A., 1961, Swarthmore 
FLORENCE FALLGATTER, Professor 
Emeritus of Home Economics Education 
B.S., 1917, Minnesota; M.A., 1927, 
Columbia; D.Sc., 1958, Iowa State 
JULIA M. FAL TINSON, Professor, As-
sociate Dean of the College of Home 
Economics 
B.S., 1941, Iowa State; M.S., 1947, 
Washington 
ALYCE M. FANSLOW, Assistant Pro-
fessor of Home Economics Education 
B.S., 1957, Minnesota; M.S., 1960, 
Ph.D., 1966, Iowa State 
GLENN E. FANSLOW, Assistant Profes-
sor of Electrical Engineering 
B.S., 1953, North Dakota State; M.S., 
1957, Ph.D., 1962, Iowa State 
JAMES L. FARRELL, Associate, Insti-
tute for Atomic Research 
B.S., 1956, St. Thomas 
HESTER FASSEL, Instructor in Zoology 
B.S., 1954, Belou; M.S., 1963, Iowa 
State 
RAYMOND P. FASSEL, Assistant Pro-
fessor of Technical Journalism 
B.A., 1952, BeloU; M.A .. 1954, Wis-
consin 
VELMER A. FASSEL, ProfessorofChem-
istry; Section Chief, Ames Laboratory, 
l" nited States Atomic Energy Com mis-
sion 
B.A.. 1941, Southeast MlSsoun State; 
Ph.D., 1947, Iowa State 
ROBERT L. FAUST, Assistant Professor 
of Architecture 
B.A .. 1956, Oklahoma 
WALTER R. FEHR, Associate, Agron-
omy 
B.S., 1961, M.S., 1962, Minnesota 
LEONARD FEINBERG, Professor of 
English 
B.S., 1937, M.A., 1938, Ph.D., 1946, 
Illinois 
LILIA!\: 0. FEINBERG, Instructor in 
English 
A.B .. 1940. llunolS 
ROBERT C. FELLINGER, Professor of 
Mechanical Engineering 
B.S., 1947, Iowa; M.S., 1948, Iowa 
State 
RONALD D. FENIMORE, Assistant Pro-
fessor of Applied Art 
B.F.A., 1957, Drake; M.S., 1964, Iowa 
State 
THOMAS E. FENTON, Assistant Profes-
sor of Agronomy 
B.S., 1959, M.S., 1960, Illinois; Ph.D., 
1966, Iowa State 
ELDON GLEN FERGUSON, Instructor 
and Associate, Civil Engineering 
B.S., 1964, Iowa State 
EUGENE S. FERGUSON, Professor of 
Mechanical Engineering 
B.S., 1937, Carnegie; M.S., 1955, Iowa 
State 
RICHARD R. FINE, Associate, Agricul-
ture 
B.S., 1961, Northwest Mtssoun State 
College; M.S., 1963, Missouri 
RAYMOND F. FINN,AssociateProfessor 
of Forestry 
B.S., 1938, Minnesota; M.S., 1958, 
Ph.D., 1966, Mtchtgan State 
DOUGLAS K. FINNEMORE, Associate 
Professor of Physics 
B.S., 1956, Pennsylvama State; Ph.D., 
1962, Illinois 
GEORGE S. FIRKINS, Assistant Profes-
sor of Veterittary Microbiology and 
Preventive Medicine 
D.V.M., 1955, M.S., 1966, Iowa State 
MABEL C. FISHER, Professor of Ap-
plied Art 
Diploma, 1923, Pratt Instuute 
RAY W. FISHER, Associate Professor 
of Mechanical Engineering; Head, Build-
ing and Engineering Services, Institute 
for Atomic Research 
B.S., 1948, Iowa State 
JOHN R. FITZSIMMONS, Professor of 
Urban Planning 
B.S., 1921, ColoradoA.andM.; M.L.A., 
1924, Harvard 
DONALD R. FITZWATER, Associate 
Professor of Chemistry 
A.B., 1950, William Jewell; M.S., 1952, 
Ph.D., 1958, Iowa State 
GERALD D. FLESCH, Associate, Institute 
for Atomic Research 
B.S., 1953, Wisconsin State (Platteville); 
M.S., 1959, Iowa State 
LEHMAN B. FLETCHER, Professor of 
Economics 
B.S., 1954, Flonda; Ph.D., 1960, Calt-
forrua 
JOHN D. FLOOD, Capt. USAF, Assistant 
Professor of Air Force Aerospace Studies 
B.A., 1958, M.A., 1959, Iowa 
BRENDA B. FOCHT, Instructor in Tex-
tiles and Clothing 
B.H.E., 1964, British Columbw (Can-
ada); M.S., 1966, Iowa State 
DEAN C. FOLEY, Associate Professor 
of Plant Pathology 
B.S., 1949, Idaho; M.S., 1951, West 
Virginia; Ph.D., 1955, Pennsylvania 
State 
RICHARD E. FORD, Associate Professor 
of Plant Pathology 
B.S., 1956, Iowa State; M.S., 1959, 
Ph.D., 1961, Cornell 
C. FREDERICK FOREMAN, Professor 
of Animal Science; Professor of Dairy 
Science 
B.S., 1948, M.S., 1949, Kansas State; 
PhD., 1953, Missouri 
BARBARA E. FORKER, Professor of 
Physical Education for Women and 
Head of the Department 
B.S., 1942, Eastern Michigan; M.S., 
1950, Iowa State; Ph.D., 1957, Mich-
igan 
RICHARD H. FORSYTHE, Professor of 
Poultry Science and Head of the De-
partment; Professor of Biochemistry; 
Professor of Dairy and Food Industry 
B.S., 1943, Ph.D., 1949, Iowa State 
J 0 H N G. FOSS, Associate Professor of 
Biophysics 
B.S., 1951, Brooklyn Polytechnic; M.S., 
1953, Connecticut; Ph.D., 1956, Utah 
COLE FOSTER, Instructor in English 
B.S., 1960, Iowa State; M.A., 1962, 
Iowa 
JOAN M. FOSTER, Instructor in English 
B.A., 1962, M.A., 1964, Northern 11-
lmolS 
ABDEL-AZIZ A. FOUAD, Associate Pro-
fessor of Electrical Engineering 
B.Sc., 1950, Cario (Egypt); M.S., 1953, 
Iowa; PhD., 1956, Iowa State 
ELIZABETH FOUAD, Instructor in For-
eign Languages 
B.A., 1951, Catholic University (Brazil) 
HARRY L. FOUST, Professor Emeritus 
of Veterinary Anatomy 
D.V.M., 1914, Ohio State 
GEORGE R. FOWLER, ProfessorofVeter-
inary Clinical Sciences 
B.S., 1925, D.V.M., 1925, Washington 
State 
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GERALD W. FOX, Professor Emeritus 
of Physics 
A.B., 1923, A.M., 1924, Ph.D., 1926, 
Michigan 
KARL A. FOX, Professor of Economics 
and Head of the Department 
B.A., 1937, M.A., 1938, Utah; PhD., 
1954, Caltfornia 
RODNEY T. FOX, Professor of Technical 
Journalism 
B.S., 1930, Iowa State; M.S.J., 1941, 
Northwestern 
LYLE H. FRAHM, Instructor in Physical 
Education for Men; Assistant Basketball 
Coach 
B.S., 1958, M.Ed., 1962, Iowa State 
CHARLES F. FRAMINGHAM, Associ-
ate, Economics 
B.S., 1961, Manitoba (Canada) 
ARCHIE H. FRANK, Professor of Veter-
inary Microbiology and Preventive 
Medicine 
B.S., 1929, M.A., 1930, Missouri; 
D.V.M., 1934, Michtgan State 
KENNETH D. FRANK, Associate, 
Agronomy 
B.S., 1960, M.S., 1963, Nebraslla 
HUGO F. FRANZEN, Assistant Profes-
sor of Chemistry ~ 
B.S., 1957, California; PhD., 1962, 
Kansas 
DAVID E. r,REDERICK, Assistant Pro-
fessor of Physics 
B.S., 1952, Yale; M.S., 1956, Ph.D., 
1962, IUmois 
LLOYD R. FREDERICK, Professor of 
Agronomy; Professor of Bacteriology 
B.S., 1943, Nebraska; M.S., 1947, 
Ph.D .. 1940, Rutgers 
ALBERT E. FREEMAN, Professor of 
Animal Science; Professor of Dairy Sci-
ence 
B.S., 1952, M.S., 1954, West Virginia; 
Ph.D., 1957, Cornell 
DEXTr:R FRENCH, Professor of Chem-
istry; Professor of Biochemistry and 
Chairman of the Department of Bio-
chemistry and Biophysics 
B.A., 1938, D.Sc., 1960, Dubuque; Ph.D., 
1942, Iowa State 
KENNETH J. FREY, Professor of Agron-
omy 
B.S., 1944, M.S., 1945, Michigan State; 
Ph.D., 1948, Iowa Stale 
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MERWIN L. FREY, Assistant Professor, 
Veterinary Medical Research Institute 
B.S., 1956, Kansas State; D.V.M., 1961, 
Ph.D., 1966, Wtsconsin 
DANIEL D. FRITTON, Associate, Agron-
omy 
B.S., 1964, Colorado State; M.S., 1966, 
Iowa State 
JAM ES S. FRITZ, Professor of Chemistry 
B.S., 1946, James Mtllikin; M.S., 1946, 
PhD., 1948, Illinois 
MARTIN F. FRITZ, Professor of Psy-
chology; Director of Student Counseling 
Service 
B.S., 1924, M.S., 1925, Kansas State; 
Ph.D., 1931, Chtcago 
LOWELL T. FROBISH, Associate, Ani-
mal Science 
B.S., 1962, Illmots; M.S., 196/. Iowa 
State 
HERBERT J. FROMM, Associate Pro-
fessor of Biochemistry 
B.S., 1950, Michigan State, M.S., 1952, 
Ph.D., 1954, Loyola (Chicago) 
CAROL E. FUCHS, Assistant Professor 
of Statistics 
B.A .. 1957, Vassar, M.S., 1959, PhD .. 
1962, Iowa State 
RONALD FUCHS, Associate Professor 
of Physics 
B.S., 1954, Cali{orma Instttute of Tech-
nology; PhD., 1957, Illmots 
MARILYN FUGATE, Instructor in For-
eign Languages 
B.A., 1965, Otterbem 
ELIZABETH G. FULLER, Associate Pro-
fessor of English 
A.B., 1915. lllmots; A.M., 1922, Mich-
tgan 
WAYNE A. FULLER, Professor of Sta-
tistics 
B.S., 1955, M.S., 1957, Ph.D., 1959, 
Iowa State 
HON-PONG FUNG, Associate Professor 
of Civil Engineering 
B.S.C., 1942, Lingnan (China); M.S., 
1948, Ph.D., 1956, Iowa State 
GENE A. FUTRELL, Assistant Professor 
of Economics 
B.S., 1951, M.S., 1957, Iowa State; 
Ph.D., 1964, Ohw State 
DONALD W. GADE, Professor of Elec-
trical Engineering 
B.S., 1945, Ph.D.. 1953, Iowa State; 
M.S., 1947, Nebraska 
WILLIAM G. GAESSLER, Associate Pro-
fessor of Biochemistry 
B.S., 1911, M.S., 1929, Ohio State 
EDWARD R. GAGNIER, Assistant Pro-
fessor of Physical Education for Men; 
Gymnastics Coach 
B.S., 1958, M.A., 1959, Mtchigan 
IRMA GALE.JS, Instructor in Child De-
velopment 
B.S., 1962, M.S., 1964, Iowa State 
.JOHN E. GALE.JS, Associate Professor, 
Head of Serials Department, Library 
B.A., 1953, M.A., 1955, M.A.L.S., 1958, 
Minnesota 
RICHARD M. GALLEHER, Instructor 
in Economics 
B.S., 1965, LeMoyne (Syracuse) 
AUBREY E. GALYON, Instructor in 
English 
B.A., 1950, Maryville (Tennessee); B.D., 
1953, Chicago; M.A., 1956, Tennessee 
LINDA R. GALYON, Instructor in English 
B.A., 1956, M.A., 1962, Indiana 
PILAR A. GARCIA, Associate Professor 
of Food and Nutrition 
B.S., 1949, Philippines; M.S., 1950, 
Michigan; M.S., 1952, PhD., 1955, Iowa 
State 
D. BRUCE GARDNER, Professor ofChild 
Development and Head of the Depart-
ment; Professor of Psychology 
B.S., 1948, M.S., 1949, Utah; Ph.D., 
1952, Cornell 
MERVIN L. GARDNER, Associate, PA-
Transmitter Engineer, WOI 
MARJORIE S. GARFIELD, Professor of 
Applied Art and Head of the Department 
B.F.A., 1926, M.F.A., 1937, Syracuse 
GORDON E. GATHERUM, Professor of 
Forestry 
B.S., 1949, Washington; M.S., 1951, 
Utah State; PhD., 1959, Iowa State 
CARLYLE J. GAUGER, Professor, State 
Leader, 4-H and Youth Programs, Co-
operative Extension Service 
B.S., 1939, M.S., 1955, Iowa State 
NELSON GAY, Assistant Professor of Ani-
mal Science 
B.S., 1956, M.S., 1957, Kentucky; Ph.D., 
1962, Illinois 
HARLAN E. GEIGER, Associate Profes-
sor, District Leader 4-H and Youth Pro-
grams, Cooperation Extension Service 
B.S., 1935, M.S., 1949, Iowa State; 
M.P.A., 1956, Harvard 
RAYMOND W. GEIGER, Assistant Pro-
fessor of Architecture 
B.Arch., 1961, Mmnesota; M.Arch., 
1965, Massachusetts Instttute of Tech-
nology 
BERNARD C. Gl<:RSTEIN, Assistant Pro-
fessor of Chemistry 
B.S., 1953, Purdue; Ph.D., 1960, Iowa 
State 
ROBERT GETTY, Professor ofVeterinary 
Anatomy and Head of the Department 
D.V.M., 1940, Ohio State; M.S., 1945, 
Ph.D., 1949, Iowa State 
NANI GOPAL GHOSHAL, Instructor in 
Veterinary Anatomy 
G. V.Sc., 1955, B. V. College (India); 
D. T. V.M., 1961, Royal School of Vet-
ennary Studies (Scotland); D.V.M., 
1962, Tieraerztli.che Hochsrhul.e, Hnn-
nouer r West Germany), Ph.D., 1966, 
Iowa State 
EDWIN D. GIBSON, Associate, Institute 
for Atomic Research 
B.S., 1951, Southeast Missoun State; 
M.S., 1957, Iowa State 
OOROTH EA W .GIENGER, Assistant Pro-
fessor of Home Economics Education 
B.S., 1933, Iowa State Teachers; M.S., 
1957, Iowa State 
HENRY GIESE, Professor of Agricultural 
Engineering 
B.S., 1919, M.S, 1927, Arch.E., 1930, 
Iowa State 
HERBERT J. GILKEY, Professor of En-
gineering Mechanics 
B.S., 1911, Oregon State; B.S., 1916, 
Massachusetts Institute of Technology; 
S.B., 1916, Harvard; M.S., 1923, ll-
lmou;; Sc.D., 1939, Bu.ena Vu;ta 
D. DALE GILLETTE, Associate Professor 
of Veterinary Physiology and Pharm-
acology 
D.V.M., 1953, Iowa State; Ph.D., 1962, 
Californw 
HENRY GILMAN, Professor of Chem-
istry; Distinguished Professor in Sciences 
and Humanities 
B.S., 1915, M.S., 1917, Ph.D., 1918, 
H aruard "--"" 
JOSEPH C.GILMAN, Professor of Botany 
B.S.A., 1912, M.S., 1914, Wisconsin; 
PhD., 1915, Washington 
DON A L D D. GILSON, Assistant Professor 
of Urban Planning 
B.S., 1958, M.S., 1964, Iowa State 
Faculty 33 
MA.JORIE J. GINN, Instructor, Reference 
Librarian, Library 
B.A., 1961, Hamlme; M.S., 1964, Min-
nesota 
MURRAY L. GOEMAAT, Instructor in 
Mathematics 
B.A., 1958, Central; M.S., 1960, Iowa 
State 
ALVIN T. GOETTSCH, Associate Pro-
fessor; District Extension Director, Co-
operative Extension Service 
B.S., 1943, Iowa State; M.S., 1957, 
Wisconsin 
CHARLES A. GOETZ, ProfessorofChem-
istry; Senior Chemist, Institute for Atomic 
Research 
B.S., 1932, M.S., 1934, Ph.D., 1938, 
Illinois 
ANDRI<..W V. GOLD, Professor of Physics 
B.Sc., 1955, Edinburgh (Scotland); 
Ph.D., 1958, Cambrtdge (England) 
DARREL K GOLL, Associate Professor 
of Animal Science; Associate Professor 
of Dairy and Food Industry; Associate 
Professor of Biochemistry 
B.S., 1957, M.S., 1959, Iowa State; 
Ph.D., 1962, Wisconsin 
JOHN E. GONSER, Associate, Institute 
for Atomic Research 
B.S., 1951, M.S., 1952, Kansas State 
College at Pittsburg 
ROLAND H. (;OOI>, ,J H., Professor of 
Physics 
B.M.E., 1944, Lawrence; M.A.E., 1946, 
Chrysler; M.S., 1948, PhD.,1951, Mich-
igan 
WILLIAM J. GORMAN, III, Assistant 
Professor of Mathematics 
B.S., 1959, St. John's(NewYorll);M.S., 
1961, Ph.D., 1965, Purdue 
DONALD GOSLIN, Instructor in Speech 
B.A., 1949, State College of Iowa; M.A., 
1953, Illinois 
EMERY F. GOSS, Professor of Dairy 
and Food Industry 
B.S., 1915, M.S., 1916, Iowa State 
MARVIN E. GOULD, Associate Professor 
of Mechanical Engineering; Coordinator 
Junior I<~ngineering Technical Society 
of Iowa 
B.S., 1937, Iowa State 
CORNELIUS GOUWENS, Professor of 
Mathematics 
B.S., 1910, Northwestern; A.M., 1911, 
Illinois; PhD., 1924, Chicago 
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ARTHUR M. GOWAN, Professor, Dean 
of Admissions and Records 
B.A., 1932, Iowa State Teachers; M.A., 
1939, Iowa; Ph.D., 1947, Iowa State 
DON F. GRABE, Associate Professor of 
Botany 
B.S., 1950, M.S., 1955, Ph.D., 1957, 
Iowa State 
DAVID M. GRADWOHL, Assistant Pro-
fessor of Anthropology 
B.A., 1955, Nebraslla; Ph.D., 1966, 
Harvard 
EDGAR F. GRAFF, Professor, Coopera-
tive Extension Service 
B.S.A., 1917, M.S., 1936, Iowa State 
FREDERICK M. GRAHAM, Assistant 
Professor of Engineering Mechanics 
B.S., 1948, M.S., 1950, Ph.D., 1966, 
Iowa State 
,JI•:WEL B. GRAHAM, Associate Professor 
of Food and Nutrition 
B.S., 1925, Oklahoma; M.S., 1932, Iowa 
State 
GARY A. GRANNEMAN, Instructor in 
Engineering Graphics 
B.S., 1962, Iowa State 
JOHN G. GRANT, Professor of Hygiene 
B.A., 1919, McMaster (Canada); M.D., 
1924, Manitoba (Canada) 
ARTURO A. GRAUPERA, Instructor in 
Foreign Languages 
Doctor in Law, 1943, Havana (Cuba); 
M.A., 1966, Iowa 
DONALD J. GRAVES, Associate Profes-
sor of Biochemistry 
B.S., 1955, Illinois; Ph.D., 1959, Wash-
ington 
DETROY E. GREEN, Assistant Professor 
of Agronomy 
B.S., 1954, M.S., 1961, Ph.D., 1965, 
Missouri 
JOHN M. GREEN, Instructor in Me-
chanical Engineering 
B.S., 1950, Iowa State 
EDWARD G. GREENMAN, Associate, 
I nstltute for Atomic Research 
ROBERT J. GREGORAC, Assistant Pro-
fessor of M athematlcs 
B.S., 1960, Case InstituteofTechnology; 
M.S., 1962, PhD., 1965, Iowa 
JOHN D. GREINER, Associate, Institute 
for Atomic Research 
B.S., 1955, Indiana State Teachers 
LOUIS J. GREUB, Associate, Agronomy 
B.S., 1963, WisconsinState(RiverFalls); 
M.S., 1966, Iowa State 
JOHN H. GREVE, Associate Professor 
of Veterinary Pathology 
B.S., 1956, D.V.M., 1958, M.S., 1959, 
Michigan State; Ph.D., 1963, Purdue 
DANIEL L. GRIFFEN, JR., Associate 
Professor of Industrial Engineering; Sec-
retary-Manager, Iowa State University 
Research Foundation, Inc. 
B.S., 1950, M.S., 1961, Iowa State; 
J.D., 1953, Drake 
JAMES E. GRIFFIN, Assistant Professor 
of Physics 
B.S., 1951, Ph.D., 1963, Iowa Stale 
DAVID A. GRIFFITH, Associate, Institute 
for Atomic Research 
B.S., 1964, Iowa Stale 
DAVID R. GRIFFITH, Assistant Professor 
of Zoology 
A.B., 1953, M.S., 1957, Ph.D., 1960, 
Missouri 
MICHAEL GRIMES, Assistant Professor 
of Electrical Engineering 
B.E., 1957, University College (Cork, 
Ireland); M.S., 1959, Ph.D., 1964, Iowa 
Stale 
DONALD H. GROTZKY, Associate, In-
stitute for Atomic Research 
B.A., 1958, Hastings 
GEORGE L. GROVERT, Instructor in 
Industrial Administration 
B.B.A., 1963, M.A., 1965, Iowa 
KARL A. GSCHNEIDNER, JR., Associ-
ate Professor of Metallurgy 
B.S., 1952, Detroit; Ph.D., 1957, Iowa 
Stale 
GERMAINE G. GUIOT, Professor of 
Physical Education for Women 
B.S., 1922, M.S., 1933, Michigan; Ed.D., 
1940, New York 
E. CHARLES G ULDENZOPF, JR., In-
structor in Geology 
B.A., 1960, Augustana (Illinois); M.S., 
1964, Iowa 
RUTH GULDENZOPF, Instructor in 
English 
B.A., 1962, Augustana (Illinois) 
ROBERT L. GUMBERT, Assistant Pro-
fessor of Construction Technology 
B.S., 1958, M.S., 1962, Iowa State 
HAROLD GUNDERSON, Professor of 
Entomology 
B.S., 1934, M.S., 1935, Montana State; 
Ph.D., 1939, Iowa State 
EDWARD K. GURGANUS, Associate, In-
stitute for Atomic Research 
B.S., 1957, B.A., 1957, Harding 
RICHARD C. GUSTAFSON, Associate 
Professor of English 
A.B., 1955, Gonzaga; M.A., 1957, PhD., 
1960, Kansas 
WILBUR D. GUTHRIE, Associate Pro-
fessor of Entomology 
B.S., 1946, M.S., 1951, Oklahoma State; 
PhD., 1958, Ohio State 
JACK GUTMANN, Associate, Camera-
man, Film Production Unit 
CHARLES S. GWYNNE, Professor of 
Geology 
A.B., 1907, Ph.D., 1927, Cornell; M.S., 
1925. Syracuse 
CHARLES T. HAAN, Associate, Agri-
cultural Engineering 
B.S., 196.1, M.S., 1964, Purdue 
MELVIN H. HAAS, Associate, Engineer 
in Charge, WOI-AM 
WILLIAM J. HAAS, Associate, Ames 
Laboratory 
M.S., 1964, Iowa State 
DON F. HADWIG ER, Associate Professor 
of Government 
B.A., 1953, Oklahoma; M.A., 1954, 
Nebraska; PhD., 1956, Iowa 
WILLIAM E. HAENSLY, Associate Pro-
fessor of Veterinary Anatomy 
B.S., 1952, Pennsylvania State; M.S., 
1956, Ph.D., 1962, D.V.M., 1964, Iowa 
State 
VIRGINIA M. HAGAT, Instructor in 
Foreign Languages 
B.A., 1965, Mount Union; M.A., 1966, 
Kent State 
HARRY W. HALE, Professor of Electrical 
Engineering 
B.S., 1942, M.S., 1949, Ph.D., 1953, 
Purdue 
HARRY H. HALL, Associate, Economics 
B.S., 1956, Missouri; M.S., 1964, Okla-
homa State 
IRVING J. HALL, Associate, Statistics 
B.A., 1954, Pacifzc Lutheran; M.S., 
1962, Minnesota 
JERRY L. HALL, Instructor in Mechan-
ical Engineering; 
B.S., 1959, M.S., 1963, Iowa State 
RUTH E. HALL, Associate Professor of 
Textiles and Clothing 
B.S., 1938, M.S., 1950, Iowa State; 
Ph.D., 1964, Minnesota 
GEORGE E. HAM, Associate, Agronomy 
B.S., 1961, M.S., 1963, Iowa State 
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CONSTANCE J. HAMANN, Instructor, 
Cataloger, Library 
B.S., 1964, Iowa State; M.S., 1965, 
Mznnesota 
CARL HAMILTON, Professor of Jour-
nalism; Director of University Relations 
B.S., 1936, Iowa State 
CECIL V. HAMILTON, Assistant Pro-
fessor of Hygiene 
B.S., M.D., 1928, Iowa 
RUTH S. HAMILTON, Assistant Pro-
fessor of Sociology 
B.A., 1938, Talladega; M.A., 1962, 
PhD., 1966, Northwestern 
GLADYS E. HAMLIN, Associate Profes-
sor of Applied Art 
Ph.B., 1926, Chzcago; M.A., 1937, 
Columbia 
CHARLES L. HAMMER, Professor of 
Physics 
B.S., 1948, M.S., 1950, Ph.D., 1954, 
Michigan 
EARL G. HAMMOND, ProfessorofDairy 
and Food Industry; Professor of Bio-
chemistry 
B.S., 1948, M.A., 1950, Texas; Ph.D., 
1953, Minnesota 
CHARLES B. HANDY, Assistant Profes-
sor of Industrial Administration 
B.A., 1947, Westminster; M.A., 1956, 
Iowa; C.P.A. 1958 
RICHARD L. HANDY, Professor of Civil 
Engineering 
B.S., 1951, M.S., 1953, Ph.D., 1956, 
Iowa State 
QUENTIN C. HANING, Instructor in 
Zoology 
A.B., 1960, Colorado State; M.S., 1963, 
Iowa State 
RISDON W. HANKINSON, Instructor 
in Chemical Engineering 
B.S., 1960, M.S., 1962, Missouri School 
of Mines and Metallurgy 
THOMAS E. HANNUM, Professor of 
Psychology 
B.S., 1941, M.S., 1949, Iowa State; 
Ph.D., 1952, Nebraska 
DAVID E. HANSEN, Instructor in Eco-
nomics 
B.S., 1960, M.S., 1961, California 
HELEN S. HANSEN, Instructor in Home 
Economics Education 
B.S., 1950, M.S., 1964, Nebraska 
HERBERT E. HANSEN, Instructor in 
Agricultural Engineering 
B.S., 1952, Iowa State 
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LOUIE 0. HANSEN,Associate,Coopera-
tlve Extension Service 
B.S., 1950, Iowa State 
RICHARD K. HANSEN, Associate, In-
stitute for Atomic Research 
B.S., 1962, M.S., 1966, Iowa State 
ROBERT S. HANSEN, Professor of 
Chemistry and Chairman of the Depart-
ment; Chief, Chemistry Division, Ames 
Laboratory of the U nlted States Atomic 
Energy Commission 
B.S., 1940, M.S., 1941. PhD., 1948, 
Mtehzgan 
JOHN J. HANWAY, Professor of Agron-
omy 
B.Sc., 1942, M.Sc., 1948, Nebraska; 
Ph.D., 1954, Iowa State 
DELMA E. HARDING, Associate Profes-
sor of Zoology 
B.A., 1929, M.S., 1938, Iowa; PhD., 
1953, Iowa State 
VIRGIN lA L. HARDING, Associate, Co-
operative Extension; Information Service 
B.S., 1943, Iowa State 
NEIL E. HARL, Associate Professor of 
Economics 
B.S., 1955, Ph.D., 1965, Iowa State; 
J.D., 1961, Iowa 
H J<:RBERT A. HARMISON, JR, Instruc-
tor in Industrial Engineering 
B.S., 1961, Iowa State 
JAMES B. HARTMAN, Associate Pro-
fessor of Philosophy 
B.A., 1948, M.A .. 1951. Mamtoba 
(Canada), Ph.D., 1959, Northwestern 
.JOHN J. HARTMAN, Assistant Profes-
sor of Sociology 
B.S.Ed. 1961. Southwest Mzssoun State 
M.S., 1963, PhD. 1966, Mzssoun ' 
PAUL A. HARTMAN, Professor of Bac-
teriology; Professor of Dairy and Food 
Industry 
B.S., 1949, Illmots; M.S .. 1951. Ala-
bama; Ph.D., 1954, Purdue 
.JOHN P. HARTZELL. Assistant Profes-
sor of Psychology; Student Counseling 
Service 
A.B., 1952, lnduuta; BD., 1956, Chz-
cago Lutheran Theologtcal Semmary 
INORU HASHIMOTO, Associate, Ani-
mal Science 
D.V.M., 1962, Tokyo Universzty of Agrz. 
culture and Technology (Japan) 
EASTMAN N. HATCH, Professor of 
Physics 
B.S., 1950, Stanford; Ph.D., 1956, Calt-
fomza Jnstztute of Technology 
ARNOLD 0. HAUGEN, Professor of 
Wildlife Biology 
B.S., 1936, Washmgton State; M.S., 
1939, Ph.D., 1941, Michigan 
ROBERT E. HAUPT, Professor of Zool-
ogy 
A.B., 1931, Tarkw; M.Sc., 1933, Wash-
zngton (St. Louis); Ph.D., 1951, 
Syracuse 
ROBERT 0. HAXBY, ProfessorofPhysics 
B.S., 1933, M.S., 1934, Ph.D., 1938, 
Mmnesota 
EMMIT H. HAYNES, Associate Profes-
sor of Animal Science 
B.S.A .. 1951, M.S.A., 1953, Kentucky; 
PhD., 1958, Cornell 
VIRGIL W. HAYS, Professor of Animal 
Science 
B.S., 1954, Oklahoma State; PhD., 1957, 
Iowa State 
LA:'\OY I\:. HAZEL, Professor of Animal 
Science; Charles F. Curtiss Distinguished 
Professor in Agriculture 
B.S., 1933, Texas Technologteal; M.S., 
1938, Texas A and M; Ph.D., 1941, 
Iowa State 
THAMON E. HAZEN, Professor of Agri-
cultural Engineering 
B.S., 1947, Oklahoma State; M.S., 1950, 
Purdue; PhD., 1956, Iowa State 
THOMAS J. HEAD, Assistant Professor 
of Mathematics 
B.S., 1954, M.A., 1955, Oklahoma; 
PhD., 1962, Kansas 
EARL 0. HEADY, Professor of Eco-
nomics; Charles F. Curtiss Distinguished 
Professor in Agriculture; Executive Di-
rector, Center for Agricultural and Eco-
nomic Development 
B.S., 1939, M.S., 1940, D.Sc., 1960, 
Nebraska; Ph.D., 1945, Iowa State· 
D.Sc., 1965, Upsalla (Sweden) ' 
WALTER R. HEARN, Associate Profes-
sor of Biochemistry 
B A., 1948, Rtce; Ph.D., 1951, Illmots 
ALAN J. HECKENBACH, Assistant Pro-
fessor of Mathematics 
A.B., 1955, M.S., 1957, Northwestern; 
PhD., 1964, Mtssoun 
JUNE K HEDRICK, Instructor in Ap-
plied Art 
B.S., 1942, Iowa State 
HOWARD C. HEEMSTRA, Assistant Pro-
fessor of Architecture 
B.Arch., 1952, Iowa State; M.Arch., 
1958, Cranbrook 
JOHN F. HEER, Associate Professor, 
Experiment Station Editor 
B.S., 1949, M.S., 1953, Iowa State 
RICHARD D. HEGGEN, Assistant Pro-
fessor of Applied Art. 
B.F.A., 1958, M.F.A .. 1962, Drake 
KENNETH A. HElMES, Assistant Pro-
fessor of Mathematics 
B.S., 1957, Crelghton, M.A., 1962, 
Ph.D., 1965, Nebraska 
ANN L. HEISERMAN, Instructor in 
Music 
B.M., 1962, Iowa; M.A. T., 1965, 
Colorado State 
KENNETH E. HEIZER, Instructor in 
Physical Education for Men; Assistant 
Football Coach 
B.A., 1949, M.A., 1953, Western State 
SHIRLEY E. HELD, Associate Professor 
of Applied Art 
B.S., 1945, M.S., 1952, Iowa State 
FREDERICK B. HEMBROUGH, Assis-
tant Professor of Veterinary Physiology 
D.V.M., 1954, M.S., 1962, Ph.D., 1966, 
Illznozs 
JEAN C. HEMPSTEAD, Professor of In-
dustrial Engineering 
B.S., 1926, C E.,1942, IowaStale;M.A., 
1930, Pennsylvania 
DONALD P. HENDRICKS, Instructor, 
Engineering Extension 
B.S., 1963, M.S., 1965, Iowa State 
PATRICIA B. HENDRICKS, Instructor 
in English 
B.S., 1963, Iowa State 
RICHARD A. HENDRICKSON,Assistant 
Professor of Nuclear Engineering 
B.S., 1955, M.S., 1962, Ph.D., 1966, 
Iowa State 
DONALD M. HENRICHS, Assistant Pro-
fessor of Animal Science 
B S., 1953, Ph.D., 1965, Mtssoun; M.S., 
1961, Purdue 
JANE A. HENRY, Instructor in Music 
B.M., 1962, Texas Technological Col-
lege; M.M., 1965, Indiana 
J. CLAYTON HERMAN, Associate, As-
sistant Extension Editor, Cooperative 
Extension Service 
B.S., 1957, Kansas State; M.S., 1962, 
Arkansas 
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PAUL J. HERMANN, Assistant Profes-
sor of Aerospace Engineering 
B.S., 1947, M.S., 1951, Iowa State 
JOHN B. HERRICK, Professor of Veteri-
nary Obstetrics; Professor of Animal Sci-
ence 
B.S., 1941, D.V.M., 1946, M.S., 1950, 
Iowa State 
RICHARD L. HERRNSTADT, Professor 
of English 
B.S., 1948, M.S., 1950, Wisconsm; 
Ph.D., 1960, Maryland 
EDITH HEWITT, Instructor in Home 
Management 
B.S., 1934, Iowa Stale 
EDWIN T. HIBBS, Professor of Ento-
mology 
A.B., 1941, M.Sc., 1943, PhD., 1950, 
Ohto State 
ROY D. HICKMAN, Associate, Statistics 
B.S., 1954, M.Ed., 1960, Texas A 
andM 
ELLIS A. HICKS, Professor of Zoology 
B.S., 1938, M.S., 1940, PhD., 1947, 
Iowa State 
WILLIAM J. HIGBY, Associate, Insti-
tute for Atomic Research 
B.A., 1961, Mankato State 
ALBERTA D. HILL, Professor of Home 
Economics Education and Head of the 
Department 
B.S., 1939, Idaho; M.A., 1947, Colum-
bia; EdD., 1959, Illinois 
HAROLD HILL, Associate, Economics 
B.S., 1965, Iowa State 
BENNY M. HILLBERRY, Instructor in 
Mechanical Engineering 
B.S., 1961, M.S., 1964, Iowa State 
LARRY K. HILLER, Associate, Horti-
culture 
B.S., 1963, Iowa State 
DANIEL J. HILLMANN, Instructor in 
Veterinary Anatomy 
D.V.M., 1965, Iowa State 
MERLE T. HILLSON, Associate, Agron-
omy 
B.S., 1960, M.S., 1962, Iowa State 
LAWRENCE R. HILLYARD, Professor 
of Industrial Engineering; Placement 
Director, Engineering, Sciences and H u-
manltles 
B.S., 1932, M.S., 1936, Iowa State 
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.JAMI<~S H. HILTON, President Emeritus; 
Professor of Education; Director of De-
velopment 
B.S., 1923, Iowa State; M.S., 1937, 
Wisconstn; D.Sc., 1945, Purdue; D.Sc., 
1953, Cornell College; D.Sc., 1955, 
North Carolina State; D.Sc., 1965, Iowa 
Stale; LL.D., 1965, Lenotr Rhyne 
ROBERT T. HILTON, Associate, Infor-
mation Assistant, Information Service 
B.S., 1950, M.S., 1952, Wtsconsm 
JOHN J. L. HINRICHSEN, Professor of 
Mathematics; Associate Dean of the Col-
lege of Sciences and Humanities 
B.S., 1925, Iowa State; A.M., 1927, 
Ph.D., 1929, Harvard 
MAXINE A. HINTON, Associate Pro-
fessor of Food and Nutrition 
B.S .. 1940, Nebraska; M.S., 1948, Wes-
tern Reserve; Ph.D., 1962, Iowa State 
THOMAS A. H IPPAKA, Professor of In-
dustrial Education 
B.A., 1927, M.S., 1929, Ph.D., 1938, 
W1sconsm 
HARVJ<~Y J. HIRNING, Associate, Agri-
cultural Engineering 
B.S .. 1962, M.S. 1964, North Dakota 
State " 
D.ORIS J. HITTLE, Assistant Professor 
of Institution Management; Administra-
tive Dietitian 
B A., 1933, Iowa; M.A., 1940, Columbia 
ROBERT J. HOFER, Associate, Institute 
for Atomic Research 
B.A .. 1959, Monmouth 
LARRY D. HOFFMAN, Instructor in 
Electronics Technology 
B.S .. 1962, M.S., 1965, Iowa State 
MELVIN S. HOFSTAD, Professor of 
Veterinary Microbiology and Preventive 
Medicine 
D V .. M., 1940, Iowa State; M.S., 1941. 
Ph.D., 1944, Cornell 
ROGER M. HOGLE, Assistant Professor 
of Veterinary Microbiology and Pre-
ventive Medicine 
D V.Af., 1958, Iowa State 
PEARL HOGREFE, Professor of English 
B A .. 1910. Southwestern; M A., 1913, 
Kansas; Ph.D. 1927. Ch~eago 
BOB R. HOLDRr:N, Associate Professor 
of Economics 
A.B., 1948, M.A., 1949, lndrona; Ph.D., 
1959, Yale 
MARIA HOLDREN, Associate, Dairy and 
Food Industry 
B.A., 1947, Budapest (Hungary) 
WILLARD F. HOLLANDER, Professor 
of Genetics 
B.A., 1933, Texas; M.S., 1934, Ph.D., 
1937, Wtsconsin 
NORMA R. HOLLEN, Professor of Tex-
tiles and Clothing 
B.A., 1934, Iowa; M.S., 1942, Iowa 
State 
DANIEL N. HOLLERAN, Instructor in 
English 
B.S., 1964, Holy Cross; M.A., 1966, 
Indiana 
DAVID F. HOLMES, Associate, Econom-
ics 
B.S., 1966, Iowa State 
GLENN E. HOLMES, Professor of Ed-
ucation 
B.A., 1929, M.A., 1933, Iowa 
BESS-GENE HOLT, Assistant Professor 
of Child Development 
B.S., 1952, Minnesota, M.S., 1956, 
Ph.D., 1960, Purdue 
JOHN G. HOLT, Assistant Professor of 
Bacteriology 
B.S., 1952, Cornell; M.S., 1954, Syra-
cuse; Ph.D., 1960, Purdue 
ROGER H. HOMER, Associate Professor 
of Mathematics 
A.B., 1951, Southern California; Ph.D., 
1959, Calt{ornia 
SHERRY A. HOOPES, Assistant Profes-
sor of Speech 
B.A., 1953, M.A., 1955, Washington 
CHAUNCY E. HOOVER, Associate, 
Transmitter Supervisor, WOI-TV-FM-
AM 
HAROLD M. HOOVER, JR., Instructor 
in Industrial Engineering 
B.S., 1965, Iowa State 
,JAMES M. HOOVER, Assistant Profes-
sor of Civil Engineering 
B.S., 1953, M.S., 1956, Iowa State 
LESTER L. HOOVER, Assistant Profes-
sor of Industrial Administration 
B.S., 1949, NortJuuest Missouri State; 
M.A., 1955, Colorado State; C.P.A., 
1 961; Ph.D., 1966, Iowa 
ROBERT E. HOOVER, Instructor in 
English 
B.S., 1952, M.A., 1953, fllinots 
FREDERICK S. HOPKINS, JR., Associ-
ate Professor of Forestry 
B.S.F., 1946, B.B.A., M.F., 1947, Mich-
tgan; Ph.D .. 1959, Syracuse 
GORDON C. HOPPER, Assistant Profes-
sor of Education 
B.S., 1954, M.S., 1955, Western Illtnots; 
Ed.S., 1964, Illtnots; Ed.D., 1966, 
Northern IlltnOls 
HARRY T. HORNER, ,JR., Assistant Pro-
fessor of Botany 
B.A., 1959, M.S., 1961, Ph.D., 1964, 
Northwestern 
JACK HOROWITZ, Associate Professor 
of Biochemistry 
B.S., 1952, Ctty College of New Yorlz,· 
Ph.D., 1957, Indiana 
JAMES C. HORTON, Associate Professor 
of Plant Pathology 
B.S., 1952, Ph.D., 1956, W1sconstn 
RICHARD E. HORTON, Instructor in 
Electronics Technology 
B.S., 1962, M.S., 1963, Iowa State 
WILFRED T. HOSMER, Associate Pro-
fessor of Civil Engineering 
B.S., 19.30, M.S., 1950, Iowa State 
DONALD K. HOTCHKISS, Associate 
Professor of Statistics 
B.S., 1950, Ph.D., 1960, Iowa State 
KEITH H. HOULSON, Instructor in 
English 
B.A., 1939, M.A., 1941, Caltforma 
.JAMES R. HOWARD, AssistantProfessor 
of Veterinary Medicine and Surgery 
D.V.M. 1954, Iowa State 
TREVOR G. HOWE, Associate Professor 
of Education 
B.S., 1956, M.S., 1958, Ph.D., 1963, 
Iowa State 
HERBERT B. HOWELL, Professor of 
F....conomics 
B.S., 1934, M.S., 1945, Iowa State 
ELIZABETH E. HOYT, ProfessorofEco-
nomics 
A.B., 1913, Boston Uniuerstty; A.M, 
1924, Ph.D., 1925, Radcliffe 
CHENG-TING HSU, Professor of Aero-
space Engineering 
B.S., 1944, National Southwestern As-
sociated (China); M.S., 1949, Ph.D., 
1954, Minnesota 
EILEEN W. HUANG, Instructor, Order 
Librarian, Library 
B.A., 1958, Taiwan (China); M.S., 
1963, Illinois 
MURRAY P. HUBBARD, Instructor in 
English 
B.A., 1962, State College of Iowa; M.A., 
1965, Wyoming 
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KEMPTON L. H UEHN, Instructor in 
Mathematics 
B.S .. 1957, M.S., 1962, Iowa State 
AGATHA L. HUEPENBECKER, Assis-
tant Professor of Textiles and Clothing 
B S., 1952, Indiana; M.S., 1956, Iowa 
State 
,JOHN HUG, Assistant Professor of Me-
chanical Engineering 
B.M.E., 1909, M.E., 1934. Iowa State 
HAROLD D. HUGHES, Professor of 
Agronomy 
B.S., 1907, Illtnats; M.S.A., 1908, 
Missoun 
.JAMES E. HUGHES, Associate, F....co-
nomics 
B S., 1 9"60, Iowa State; M.S., 1963, 
Lowswna State 
DIANE E. HUGILL, Associate, Home 
Economics Research 
B.S., 1965, Iowa State 
WILLIAM V. HUKILL, Professor of 
Agricultural Engineering 
B.S., 1923, Oregon Agricultural College 
ADRIAN D. HULL, Associate, Agricul-
ture 
B.S., 1964, Iowa State 
DALE 0. HULL, Professor of Agricultural 
Engineering 
B.S., 1939, M.S., 1940, Iowa State 
DONALD L. HULL, Associate, Institute 
for Atomic Research 
,JAMES E. HUMPHREY, Associate Pro-
fessor of English 
B.S., 1927, Lafayette; M.A., 1948, Mich-
zgan 
ROGER E. HUNSLEY, Instructor in Ani-
mal Science 
B.S., 1959, Soulh Dakota State; M.S., 
1961, North Dakota State 
ORVILLE HUNTER, Assistant Professor 
of Ceramic Engineering 
B.S., 1960, Missouri (Rolla); Ph.D., 
1964, Alfred 
KEITH G. HUNTRESS, Professor of 
English; Distinguished Professor in Sci-
ences and Humanities 
B.A., 1935, M.A., 1936, Wesleyan; 
Ph.D., 1942, Illinois 
DAVID V. HUNTSBERGER, Professor 
of Statistics 
B.S., 1947, Bethany; M.S., 1948, West 
Virgmia; Ph.D., 1954, Iowa State 
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D. CANDACE HURLEY, Associate Pro-
fessor, Assistant Extension Editor, Co-
operative Extension Service 
B.S., 1934, Wzsconsm 
JOHN C. HUSEBY, Associate, Art Super-
visor, Publications Office 
KEITH M. HUSSEY, Professor of Geol-
ogy and Head of the Department of 
Earth Science 
A.B., 1936, Augustana; M.S., 1939, 
Ph.D., 1940, Louisiana State 
CHARLES D. HUTCHCROFT,Associate 
Professor of Agronomy 
B.S., 1946, M.S., 1950, Ph.D., 1955, 
Iowa State 
WALLACE W. HUTCHISON, Assistant 
Professor of Physical Education for Men 
B.S., 1959, M.S., 1966, Brigham Young 
NORMAN E. HUTTON, Instructor in 
Veterinary Pathology 
D.V.M., 1966, Iowa State 
ERNRST A. IBS,InstructorinArchitecture 
B.Arch., 1964, Minnesota; M.Arch, 1966, 
Massachusetts Institute of Technology 
RODNEY H. INGRAHAM, Instructor in 
Veterinary Physiology and Pharm-
acology 
B.S., 1950, D.V.M., 1952, Californw. 
LYDIA L. INMAN, Professor of House-
hold 1<4uipment; Coordinator of Resident 
Instruction 
B.S., 1940, M.S., 1950, Iowa State; 
Ph.D., 1963, Mmnesota 
DCANE ISELY, ProfessorofBotany 
B.A., 1938, M.S., 1939, Arkansas; Ph.D., 
1942, Cornell 
,JAMES D. IVJ<:RSEN, Associate Professor 
of Aerospace J<:ngineering 
B.S., 1956, M.S., 1958, Ph.D., 1964, 
Iowa State 
C. A. IVERSON, Professor of Dairy and 
Food Industry 
B.S., 1915, D.Sc., 1954, South Dakota 
State; M.S., 1917, Iowa State 
ROGER D. IVERSON, Assistant Profes-
sor, District Extension Director, C oopera-
tive Extension Service 
B.S., 1951, M.S., 1964, Iowa State 
JOHN J.JACKLEY, Instructor, Engineer-
ing Extension 
B.S., 1962, Iowa State 
GERTRUDE N. JACOBSON, Instructor, 
Library 
B.A., 1940, Montana State; M.S., 1942, 
Iowa State 
NORMAN L. JACOBSON, Professor of 
Animal Science; Professor of Dairy Sci-
ence; Charles F. Curtiss Distinguished 
Professor in Agriculture 
B.S., 1940, Wisconsin; M.S., 1941, Ph.D., 
1947, Iowa State 
ROBERT A .. JACOBSON, Associate Pro-
fessor of Chemistry 
B.A., 1954, Connectrcut; Ph.D., 1959, 
Minnesota 
ED\VARD B .. JAKUBAUSKAS, Associate 
Professor of Economics 
B.A., 1952, M.A., 1954, Connecticut; 
Ph.D., 1961, Wisconsin 
SYDNEY C. ,JAMES, Associate Professor 
of Economics 
B.S., 1953, M.S., 1957, Utah State; 
Ph.D., 1961, Oregon State 
WILLIAM D. JAMES, Assistant Profes-
sor of Aerospace Engineering 
B.S., 1958, Iowa State; M.S., 1961, 
Cornell 
WILLIAM J. JAMESON, JR., Assistant 
Professor of Mathematics 
B.A., 1952, Montana State; M.A., 1954, 
Texas; Ph.D., 1962, Iowa State 
TADEUS JANOWSKI, Associate Profes-
sor of Architecture 
M.A., C.P., 1949, Polytechnic University 
(Cracow, Poland); M.Arch., 1965, 
Illinois 
ANITA R. JAVIER, Assistant Professor 
of Textiles and Clothing 
B.S., 1948, M.S., 1950, Illinois 
FRANK J. JELINEK, Associate, Institute 
for Atomic Research _ 
B.S., 1961, St. John's; M.S., 1965,Iowa 
State 
THOMAS C. JELLINGER, Associate Pro-
fessor of Architecture; Professor in 
Charge of Building Construction 
B.S., 1949, Illlnois; M.S., 1963, Iowa 
State 
BONNIE L. JENKINS, Associate, Plant 
Pathology 
DEANNA F.JENSEN,Associate, Institute 
for Atomic Research 
B.S., 1964, Iowa State 
ELROY C. JENSEN, Associate Professor 
of Veterinary Clinical Sciences 
D.V.M., 1951, Michigan State; M.S., 
1958, Iowa State 
EUL YN L. JENSEN, Assistant Professor 
of Animal Science 
B.S., 1961, Utah State; M.S., 1963, 
Ph.D., 1965, Wisconsin 
HOWARD W. JESPERSEN, Associate 
Professor of Statistics 
B.S., 1950, M.S., 1953, Rochester 
CHRISTOPHER JOANNIDES, Instructor 
in Industrial Engineering 
B.S., 1964, Iowa State 
ALFRED W. JOENSEN, Assistant Pro-
fessor of Mechanical Engneering; As-
sistant Professor of Mechanical Tech-
nology 
B.S., 1957, M.S., 1966, Iowa State 
CLARENCE J. JOHANNS, Instructor in 
Veterinary Medicine and Surgery 
B.A., 1956, Loras; D.V.M., 1962, Iowa 
State 
ARTHUR W. JOHNSON, Instructor in 
English 
B.S., 1960, Iowa State; M.S., 19(i1, 
Wisconsin 
BRUCE L. JOHNSON, Associate Pro-
fessor of Mechanical Engineering 
B.S., 1955, PhD., 1962, Iowa State 
CLARENCE E. JOHNSON, Instructor 
in Agricultural Engineering 
B.S., 1963, Oklahoma State 
HOWARD P. JOHNSON, Professor of 
Agricultural Engineering 
B.S., 1949, M.S., 1950, Ph.D., 1959, 
Iowa State; M.S., 1954, Iowa 
JERRY H. JOHNSON, Instructor in Vet-
erinary Clinical Sciences 
D.V.M., 1963, Georgia 
,JUDY D. JOHNSON, Instructor, Library 
B.S., 1964, Iowa State 
LESLIE E. ,JOHNSON, Professor of Ani-
mal Science and Head of the Department 
B.S., 1929, M.S., 1938, Ph.D., 1941, 
Iowa State 
MARGARET S. ,JOHNSON, Instructor 
in Foreign Languages 
B.A., 1956, Oregon 
MAURICE J. JOHNSON, Professor of 
Veterinary Medicine and Surgery 
D.V.M., 1932, Iowa State 
QUENTIN G. JOHNSON, Assistant Pro-
fessor of English 
A.B., 1952, Gonzaga; M.A., 1956, 
Oregon 
ROBERT C. JOHNSON, Assistant Pro-
fessor of Technical Journalism 
B.S., 1959, M.S., 1963, Iowa State 
ROBERT L. JOHNSON, Instructor in 
Civil Engineering 
B.S., 1957, M.S., 1963, Iowa State; 
D.S.E., 1966, Delft, (Netherlands) 
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SANDRA N. JOHNSON, Instructor in 
Home Economics Education 
B.S., 1964, Russell Sage; M.S., 1965, 
Iowa State 
THOMAS P. JOHNSON, Instructor in 
Speech 
B.A., 1962, M.A., 1966, State Colkge 
of Iowa 
W. JOHN JOHNSON, Associate, EJcten-
sion Area Director, Cooperative F~ten­
sion Service 
B.S., 1957, M.S., 1962, Iowa State 
JUDITH A. JOHNSTON, Instructor in 
English 
B.A., 1963, Iowa 
ARTHUR L. JONES, Assistant Professor 
of Mechanical Engineering 
B.S., 1951, M.S., 1962, PhD., 1966, 
Iowa State 
CHARLES W. JONES, Assistant Profes-
sor of Education; Counselor, Student 
Counseling Service 
B.S., 1950, M.S., 1957, Iowa State 
EDWIN C. JONES, JR., Assistant Pro-
fessor of Electrical Engineering 
B.S.E.E., 1955, West Viriginia; D.I.C., 
1956, Imperial CoUege (London); Ph.D., 
1962, Illinois 
GARY LEE JONES, Instructor in English 
B.A., 1964, M.A., 1966, Oregon 
JOHN T. JONES, Assistant Professor of 
Ceramic Engineering 
B.S., 1957, PhD., 1965, Utah 
W. PAUL JONES, Professor of English 
A.B., 1913, Wabash; PhD., 1925, 
Cornell 
DIANA B. JORDAN, Instructor in Child 
Development 
B.A., 1961, Cornell; M.S., 1962, Syrrv 
cuse 
DAVID JOWETT, Assistant Professor of 
Statistics 
B.Sc., 1956, PhD., 1959, Wales (Bruain) 
MARVIN G.JULIUS,Associate, Coopera-
tive Extension Service 
B.S., 1948, Iowa State 
WILL C. JUMPER, Professor of English 
B.S., 1937, California; M.A., 1951, 
Ph.D., 1958, Stanford 
ROBERT A. JUNGK, Associate and In-
structor, Poultry Science 
B.S., 1964, M.S., 1965, Iowa State 
GREGOR A. JUNK, Associate, Institute 
for Atomic Research 
B.S., 1955, Loras; M.S., 1958, Iowa 
State 
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GEORGE H. JUNKHAN, Associate Pro-
fessor of Mechanical Engineering 
B.S., 1955, M.S., 1959, Ph.D., 1964, 
Iowa State 
JOEL L. JUSTESEN, Instructor in Speech 
B.A., 1964, M.A,.,1966, Brigham Young 
HOWARD L. JUSTICE, Instructor, Phys-
ical Education for Men, Assistant Foot-
ball Coach 
B.A., 1953, Simpson; M.A., 1961, North-
west Missouri State 
MERLIN L. KAEBERLE, Associate Pro-
fessor of Veterinary Microbiology and 
Preventive..,Medicine 
A.B., 1950, South Dakota; B.S., 1952, 
D.V.M., 1954, Colorado State; M.S., 
1961, PhD., 1962, Illinois 
HARRY A. KAHN, Instructor in Foreign 
Languages 
B.S., 1947, Minnesota; M.A.,195f}, Iowa 
NORMAN J. KAISER, Assistant Profes-
sor of Speech 
B.A., 1949, Iowa State Teachers; M.S., 
1954, Wisconsin 
DAVID N. KAISERMAN, Assistant Pro-
fessor of Music 
B.S., 1959, M.S., 1960, JuiUinrd 
SONIA KAISERMAN, Instructor in Music 
DON A LD R. KA LDO R, Professor of I<£o-
nomics 
B.S., 1938, North Dakota State; M.S., 
1939, Virguua Polytechnic; Ph.D., 1942, 
Iowa. State 
BALVANT K. KALE, AssociateProfessor 
of Statistics 
B.A., 1954, M.A., 1956, Bombay 
(Indin); PhD., 1963, Poona (Indin) 
ANNA KALNINS, Instructor, Classifier 
Library 
M.A.L.S., 1958, Mzchzgan 
GEORGE G. KARAS, Associate Professor 
of Psychology; Assistant Dean of the 
Graduate College 
B.A., 1956, DePauw; M.S., 1958, Ph.D., 
1959, Purdue 
SHIRLEY C. KARAS, Instructor in Child 
Development 
B.A., 1956, DePauw; M.S., 1959, Purdue 
PATRICK KAVANAGH, Associate Pro-
fessor of M echanlcal Engineering 
B.S., 1952, M.S., 1960, PhD., 1964, 
Iowa State 
DONALD E. KAWAL, Instructor in Arch-
itecture 
B.S., 1963, M.S., 1965, Michigan State 
RONALD KAY, Instructor, Agricultural 
Administration 
B.S., 1956, Iowa State 
FRANCIS X. KAYSER, Assistant Profes-
sor of Metallurgy 
B.S., 1948, Notre Dame; M.S., 1950, 
Sc.D., 1963, Massachusetts Institute of 
Technology 
BETTY A. KEENAN, Assistant Profes-
sor of Physical Education for Women 
B.S., 1951, Sargent; M.A., 1958, Iowa 
.J. COLBY KEGLEY, Assistant Professor 
of Mathematics 
B.A., 1960, M.S., 1962, Ph.D., 1964, 
Iowa 
ALFRED P. KEHLENBECK, Professor 
of Foreign Languages and Head of 
the Department 
B.A., 1927, M.A., 1928, Iowa; PhD., 
1934, Wisconsin 
JOSEPH M. KELLER, Professor of 
Physics 
B.S., 1932, Harvard; PhD., 1940, Cal-
ifornia 
LEONARD F. KELLOGG, Professor 
Emeritus of Forestry 
B.S., 1924, California; M.F., 1927, Yale 
OSCAR KEMPTHORNE, Professor of Sta-
tistics; Distinguished Professor in Sciences 
and Humanities 
B.A., 1940, M.A., 1943, SeD., 1960, 
Cambridge (England) 
WILLIAM F. KENKEL, Professor of 
Sociology and Head of the Department 
of Sociology and Anthropology 
B.A., 1949, M.A., 1950, Maryland; 
Ph.D., 1952, Ohio State 
WILLIAM J. KENNEDY, Associate, Sta-
tistics 
B.S., 1959, M.S., 1966, Oklahoma State 
MARY A. KENNEY, Assistant Professor 
of Food and Nutrition 
B.S., 1958, Texas Technological; M.S., 
1960, Ph.D., 1963, Iowa State 
DOUGLAS C. KENT, Instructor in Ge-
ology 
B.Sc., 1961, M.Sc., 1963, Nebraska 
.JOHN J. KERN, Associate, Agronomy 
B.S., 1965, Kansas State 
K. ROBI<.:RT KERN, Associate Professor, 
Extension Editor, Cooperative Extension 
Service 
B.S., 1948, Illinois; M.S., 1955, Iowa 
State; Ph.D., 1961, Wisconsin 
VERNA KERN, Instructor in Physical 
Education for Women 
B.S., 1963, Iowa State 
WILLIAM J. KERNAN, ,JR., Professor 
of Physics 
B.S., 1955, Loyola (Baltimore); Ph.D., 
1960, Chtcago 
KEITH K. KETCHAM, Assistant Pro-
fessor, Chief Engineer, WOI AM-FM-
TV 
B.S .. 1949, Iowa State 
H. H. KILDEE, Professor of Agriculture; 
Dean Emeritus, College of Agriculture 
B.S.A., 1908, M.S., 1917, D.Sc., 1958, 
Iowa State; D.Agr., 1940, North Dakota 
State 
PAUL C. KILLAM, Assistant Professor 
of Urban Planning 
B.S., 1955, M.A., 1962, Massachusetts; 
M.C.P., 1957, Yale 
D. E. K I M M, Associate, Animal Science 
B.S., 1961, Iowa State 
PAUL R. KIMMEL, Assistant Professor 
of Sociology 
B.A., 1958, Ohio Wesleyan; M.A., 1960, 
Ph.D., 1963, Michigan 
CHARL YCE R. KING, Associate Profes-
sor of Child Development 
B.S., 1943, M.S., 1949, D.Ed., 1957, 
Oklahoma 
ROY W. KING, Assistant Professor of 
Chemistry; Supervisor of Instrument Ser-
vices 
BA., 1954, M.A., PhD., 1958, Cam-
bridge (England) 
W. BERNARD KING, Professor of Chem-
istry 
B.S., 1923, Illinois; M.S., 1924, Ph.D., 
1930, Iowa State 
ELVIN V. KINGERY, Associate, Institute 
for Atomic Research 
B.S., 1960, Upper Iowa 
CHARLES A. KINGSBURY, Instructor 
in Chemistry 
B.S., 1956, Iowa State; Ph.D., 1959, 
California 
CARROLL H. KINKER, Assistant Pro-
fessor of Industrial Administration 
B.C.S., 1946, Drake; M.B.A., 1948, 
Texas; C.P.A., 1952 
THOMAS H. KINSTLE, Assistant Pro-
fessor of Chemistry 
BA., 1958, Bowling Green; Ph.D., 1963, 
IUinois 
DON KIRKHAM, Professor of Agronomy; 
Professor of Physics; Charles F. Curtiss 
Distinguished Professor in Agriculture 
A.B., 1933, A.M., 1934, PhD., 1938, 
Columbia; D.H.C., 1963, Royal Agri-
cultural University (Belgium) 
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MARY E. KIRKHAM, Instructor in 
English 
B.A., 1935, Coe; M.A., 1937, Columbia 
ELIZABETH E. KISER, Associate, Home 
Economics Administration, Experiment 
Station 
B.S., 1944, South Dakota State 
.JAMES J. KISER, Associate Professor 
of Animal Science 
B.S., 1942, Iowa State; M.S., 1951, 
South Dakota State 
RALPH L. KITCHELL, Professor of Vet-
erinary Anatomy; Dean of the College 
of Veterinary Medicine 
D.V.M., 1943, Iowa State; Ph.D., 1951, 
Minnesota 
DOROTHY .J. KIZER, Instructor in Child 
Development 
B.S., 1944, Oklahoma State; M.H.Ed., 
1961, Oklahoma 
GEORGE A. KIZER, Assistant Professor 
of Education 
B.F A., 1942, Oklahoma State; M.M.E., 
1951, MLchigan; PhD., 1965, Oklahoma 
ARTHUR H. KLEIN, Associate, Institute 
for Atomic Research 
B.A., 1959, St. John's 
ALAN P. KLEINMAN, Associate, Eco-
nomics 
B.S., 1960, Arizona Stare; M.S., 1964, 
Arizona 
ARTHUR C. KLEINSCHMIDT, Profes-
sor of Industrial Engineering 
B.B.A., 1938, M.S., 1949, Minnesota; 
B.S., 1943, Oregon Stat£; PhD., 1953, 
Iowa Stare 
KENNETH L. KLEIWER,AssociatePro-
fessor of Physics 
B.S., 1957, M.S., 1959, Minnesota; 
Ph.D., 1964, IUinois 
J<:DWIN A. KLINE, Professor of Animal 
Science; Professor of Dairy and Food 
Industry 
B.&. 1942, B.S., 1943, Kansas Stat£; 
M.S., 1948, Washington State; Ph.D., 
1953, Iowa State 
GERALD E. KLONGLAN, Associate Pro-
fessor of Sociology 
B.S., 1958, M.S., 1962, Ph.D., 1963, 
Iowa State 
SHERRY A. KLOPF, Associate, Informa-
tion Service 
GEORGE KNAPHUS, Assistant Professor 
of Botany 
BA., 1949, Iowa State Teachers; M.S., 
1951, Ph.D., 1964, Iowa State 
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WILLIAM H. KNAPP, L T, USN, As-
sistant Professor of Naval Science 
B.A., 1962, Rochester 
HARRY H. KNIGHT, Professor of Ento-
mology 
B.Pe., 1910, Southwest Missouri State; 
B.S., 1914, Ph.D., 1920, Com£ll 
ROLLAND C. KNIGHT, Assistant Pro-
fessor of Mechanical Engineering 
B.S., 1951, Iowa State 
RICHARD N. KNISELEY, Associate, In-
stitute for Atomic Research 
A.B., 1951, Kansas City; M.S., 1954, 
Iowa State 
OLIVER A. KNOTT, Assistant Professor 
of Agronomy 
A.B., 1941, Nebraska State Teachers 
at Wayne; M.A., 1946, Nebraska 
0. STEPHEN KNUDSEN, Associate Pro-
fessor of Education; Manager and Pro-
ducer, FUm Production Unit 
B.A., 1931, Iowa State Teachers; M.A., 
1938, Iowa 
ROGER KNUTH, Instructor in Education 
B-.S., 1964, Iowa State 
KAROL J. KOCIMSKI, ProfessorofArch-
ltecture 
Dipl. Arch.E., M.A., 1930, Technical 
University of Lemberg (Poland) 
BARRY G. KOEPKE, Associate, Institute 
for Atomic Research 
B.S., 1960, M.S., 1962, Illinois 
GEORGE G. KOERBER, ProfessorofElec-
trical Engineering 
B.A., 1948, Hiram,· M.S., 1950, Ph.D., 
195 2, Purdue 
ELEANORE L. KOHLMANN, Associate 
Professor of Home Economics Educa-
tion 
B.A., 1941, Dubuque; M.S., 1951,Ph.D., 
1961, Iowa State 
FRANK T. KOIDE, Assistant Professor 
of Electrical Engineering; Assistant Pro-
fessor of Veterinary Physiology and 
Pharmacology 
B.S., 1958, IUinois; M.S., 1961, Clark-
son; Ph.D., 1966, Iowa 
LEE R. KOLMER, Professor of Eco-
nomics; State Leader, Agriculture and 
Economic Development, Cooperative Ex-
tension Service 
B.S., 1952, Southern Illinois; M.S., 1952, 
Ph.D., 1954, Iowa State 
HEROLD L. KOOSER, Assistant Profes-
sor, Director of Visual Instruction Ser-
vice 
B.S., 1923, Iowa State 
JEANNETTE M. KORSLUND, In-
structor in Home Management 
B.S., 1949, M.S., 1965, Iowa State 
RICHARD F. KOUPAL, Associate Pro-
fessor of Music 
B.M.E., 1947, M.M., 1948, Nebraska 
FRANK J. KOVACH, JR., Instructor in 
Industrial Administration 
B.S., 1954, B.S., 1958, Minnesota; 
M.B.A., 1966, Roosevelt 
,JOHN A. KOVAR, Associate, Agronomy 
B.S., 1956, Texas Technological; M.S., 
1963, A and M College of Texas 
MIECZYSLAW KOWALSKI, Associate, 
Agronomy 
M.S., 1955, Ph.D.: 1965, Maria Curie 
Sklodowska (Lublin, Poland) 
RICHARD H. KRAEMER, Assistant Pro-
fessor of Telecommunicative Arts; As-
sistant Manager, Film Production Unit 
B.S., 1951, Iowa State 
ALLEN A. KRAFT, Associate Professor 
of Dairy and Food Industry 
B.S., 1947, M.S., 1949, Cornell; Ph.D., 
1953, Iowa State 
LESLIE G. KRAL, Associate, Economics 
B.S., 1934, Iowa State 
MILLARD R. KRATOCHVIL, Professor 
of English; Dean of Students 
A.B., 1940, Drake; A.M., 1948, Min-
nesota 
D. DAL KRATZER, Assistant Professor 
of Animal Science 
B.S., 1959, Missouri; M.S., 1964, Ph.D., 
1965, Iowa State 
BILLY D. KRAXBERGER, MAJ. USMC, 
Associate Professor of Naval Science 
B.S., 1955, Missouri 
ORLANDO C. KREIDER, Professor of 
Mathematics 
B.A., 1928, Simpson; M.S., 1930, M.S., 
1941, Ph.D., 1949, Iowa State 
JUNE E. KREUTZKAMPF, Instructor 
in Home Economics Education 
B.S., 1962, Iowa State 
BRUCE KRUSE, Associate Professor of 
Industrial Administration 
B.A., 1951, Iowa State Teachers; M.Ed., 
1952, Boston University; PhD., 1964, 
Louisiana State 
AKIO KUDO, Associate Professor of Sta-
tistics 
B.S., 1951, Tokyo (Japan); Ph.D., 1961, 
Kyushu (Japan) 
GLENDON W. K VIPER, Instructor in 
Chemistry 
B.S., 1958, AugU.Stana (Sioux Falls); 
M.S., 1966, Iowa State 
EMELDA KUNAU, Assistant Professor 
of Applied Art 
B.S., 1930, Iowa State 
WILLIAM F. KUNERTH, Associate Pro-
fessor of Technical Journalism 
B.S., 1950, Wyoming; M.S.J., 1952, 
Northwestern 
JERRY P. KUNESH, Assistant Professor 
of Veterinary Physiology and Pharma-
cology 
D.V.M., 1961, M.S., 1966, Iowa State 
TAI-WAN KWON, Assistant Professor of 
Dairy and Food Industry 
B.S., 1959, M.S., 1961, Seoul National; 
Ph.D., 1963, Florida State 
FRANCIS C. LAABS, Associate, Institute 
for Atomic Research 
B.S., 1964, M.S., 1966, Mankato State 
,JAIME LACASA-GOMAR, Instructor in 
Foreign Languages 
M.A., 1957, Ecuador; S.T.B., 1964, St. 
Louis 
CLARI-:NCE J. LACEY, Assistant Profes-
sor of Electrical Engineering 
B.S., 1952, M.S., 1961, Iowa State 
GEORGE W. LADD, ~ofessor of Eco-
nomics 
B.S., 1950, South Dakota State; M.A., 
1951, Michtgan State; Ph.D., 1955, 
Illinois 
JERRY R. LADMAN, Associate, Eco-
nomics 
B.S., 1958, Iowa State 
.JEAN L. LAFFOON, Professor of Ento-
mology 
B.S., 1942, Mommgside; M.S., 1948, 
Ph.D., 1953, Iowa State 
VIRGIL S. LAGOMARCINO, Professor 
of Education; Director of Teacher Ed-
ucation 
B.A., 1943, Coe; M.S., 1948, Drake; 
Ph.D., 1955, Iowa State 
HARRIETT LAGRANGE, Assistant Pro-
fessor of Textiles and Clothing 
B.S., 1954, M.S., 1959, Iowa State 
WILLIAM F. LAGRANGE, Professor of 
Animal Science 
B.S., 1917, M.S., 1927, Iowa State 
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WILLIAM S. LAG RANGE, Assistant Pro-
fessor of Dairy and Food Industry 
B.S., 1953, Ph.D., 1959, Iowa State 
ROBERT C. LAMBE, Associate Professor 
of Plant Pathology 
B.A., 1952, Southern Calt{onlia; M.S., 
1955, California; Ph.D., 1960, Oregon 
State 
ROBERT .J. LAMBERT, Professor of 
Mathematics 
B.A., 1943, Drake; M.S., 1948, Ph.D., 
1951, Iowa State 
CLIFFORD E. LAMOTTE, Associate Pro-
fessor of Botany 
B.S., 1953, Texas A and M; Ph.D .. 1960, 
Wisconsin 
GEORGE E. LAMP, Instructor in In-
dustrial Engineering 
B.S., 1960, M.S., 1964, Iowa State 
HOBERT W. LAMSON, Assistant Pro-
fessor of Physical Education for Men; 
Assistant Basketball Coach; Golf Coach 
B.S., 1928, Iowa State 
HOGER Q. LANDJ<~RS, Associate Profes-
sor of Botany 
B.S., 1954, M.S., 1955, Texas A and 
M; Ph.D .. 1962, California 
KENNI<:TH F. LANE, Assistant Profes-
sor of Landscape Architecture 
B.S., 1953, Michigan State; M.L.A., 
1961. Harvard 
ELIZABETH A. LANGE, Instructor, 
Cataloger, Library 
B.S., 1960, Northern State; M.A., 1961, 
Mmnesota 
FRANCES S. LANGFORD, Instructor in 
Speech 
B.S., 1952, M.A., 1962, Kansas State 
DALE E. LARSEN, Associate, Studio 
Engineering Supervisor, WOI-TV 
JULIUS A. LARSEN, Associate Profes-
sor of Forestry 
B.A., 1908, M.F., 1910, Yale; Ph.D., 
1936, Iowa State 
WILLIAM L. LARSEN, Associate Pro-
fessor of Metallurgy 
B.M.E., 1948, MarqueUe; M.S., 1950, 
Ph.D., 1956, Ohio State 
MAURICE A. LARSON, Professor of 
Chemical Engineering 
B.S., 1951, Ph.D., 1958, Iowa State 
NANCY A. LARSON, Instructor in Home 
Management 
B.S., 1958, Iowa State 
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RALPH S. LARSON, LCDR, USN, As-
sistant Professor of Naval Science 
B.S., 1961, U.S. Naval Post-Graduate 
School 
WILLIAM E. LARSON, Professor of 
Agronomy 
B.S., 1944, M.S., 1946, Nebraska; 
Ph.D., 1949, Iowa State 
PAMELA L. LASSAHN, Associate, As-
sistant Experiment Station Editor 
B.S., 1964, M.S., 1966, Iowa State 
KENNETH E. LASSILA, Assistant Pro-
fessor of Physics 
B.S., 1956, Wyoming; M.S., 1959, Ph.D., 
1961, Yale 
ALVAH R. LAUER, Professor of Psy-
chology 
B.A., 1922, McPherson,· M.A., 1925, 
Iowa; M.S., 1928, Iowa State; Ph.D., 
1929, Ohw State 
BARBARA J. LAUERMAN, Associate, 
Institute for Atomic Research 
B.A., 1966, Carleton 
ROGER L. LAWRENCE, Associate Pro-
fessor of Education; Coordinator of Ex-
tension Personnel Training, Coopera-
tive Extension Service 
B.S., 1943, Ohio State; M.A., 1949, 
George Washington; Ph.D., 1958, Iowa 
State 
ROBERT L. LAWSON, Assistant Profes-
sor of Physical Education for Men; Head 
Track Coach and Cross Country Coach 
B.S., 1958, Southern California; M.S., 
1960, Oregon State 
WILBUR L. LAYTON, Professor of Psy-
chology and Head of the Department 
B.S., 1943, Iowa State; M.A., 1947, 
Ph.D., 1950, Ohio State 
HELEN R. LEBARON, Professor of 
Home Economics; Dean of the College 
of Home Economics; Director of the 
Home Economics Research Institute; As-
sistant Director of the Agriculture and 
Home Economics Experiment Station 
B.S., 1932, D.Sc., 1964, Vermont; M.S., 
1938, Cornel~· Ph.D., 1946, Chicago 
ARLO E. LEDET, Assistant Professor 
of Veterinary Pathology 
D.V.M., 1962, M.S., 1966, Iowa State 
CHESTER D. LEE, Professor of Veter-
inary Pathology; Professor of Poultry 
Science 
D.V.M., 1927, M.S., 1932, Iowa State 
DAH-YINN LEE, Assistant Professor of 
Civil Engineering 
B.S., 1958, Cheng-Kung (Taiwan); 
Ph.D., 1964, Iowa State 
DOROTHY D. LEE, Professor of Child 
Development; Prof~ssor of Sociology 
A.B., 1927, Vassar; Ph.D., 1931, Cali-
fornia 
JAMES L. LEE, JR., Capt., USAF, As-
sistant Professor of Air Force Aerospace 
Studies 
B.S., 1955, Missouri 
SHUN-KU LEE, Assistant Professor of 
Engineering Mechanics 
B.S., 1956, Taiwan (China); M.S., 1960, 
Ph.D., 1962, fllinois 
TI-TA LEE, Assistant Professor of Civil 
Engineering 
B.S., 1954, Taiwan (China); M.S., 
1958, Iowa State; Ph.D.,-1961, Lehigh 
SAM LEGVOLD, Professor of Physics 
B.A., 1935, Luther; M.$., 1936, Ph.D., 
1946, Iowa State 
HUGH S. LEHMAN, Assistant Professor 
of Philosophy 
A.B., 1958, Union; A.M., 1960, Ph.D., 
1963, Harvard 
JOHN LEMISH, Professor of Geology 
B.S., 1947, M.S., 1948, Ph.D., 1955, 
Michigan 
NELS R. LERSTEN, Associate Professor 
of Botany 
B.S., 1958, M.S., 1960, Chicago; Ph.D., 
1963, California 
.MERLE R. LESHER, Associate, Educa-
tion 
B.S., 1954, Northwest MLSsouri; M.S., 
1957, Kansas 
MAX LEVINE, Professor Emeritus of 
Bacteriology 
B.S., 1912, Massachusetts Institute of 
Technology; Ph.D., 1922, Iowa 
EDWIN C. LEWIS, Associate Professor 
of Psychology; Chairman, University 
Honors Program 
B.A., 1954, Wittenberg; M.A., 1955, 
Ph.D., 1957, Ohio State 
HARRIET W. LEWIS, Assistant Profes-
sor of Textiles and Clothing 
B.S., 1939, M.S., 1949, Iowa State 
JOHN M. LEYES, Instructor in Eco-
nomics 
B.A., 1964, Waterloo (Canada); M.S., 
1966, Iowa State 
MARY BETH LIEBERKNECHT, In-
structor in Mathematics 
B.S., 1947, Iowa State; M.A., 1950, 
Ohio State 
DORRIS A. LILLARD, Assistant Profes-
sor of Dairy and Food Industry 
/J.S., 1958, Middle Tennesse State; M.S., 
1961, Ph.D., 1964, Oregon State 
ALICE F. LILLIE, Assistant Professor 
of Child Development 
B.A., 1926, North Dakota; M.S., 1956, 
Iowa State 
MARVIN B. LIND, Instructor and As-
sociate, Sociology 
B.S., 1935, M.S., 1939, Iowa State 
CLARENCE H. LINDAHL, Professor of 
Mathematics in Charge of Instruction 
B.S., 1929, Nebraska State Teachers; 
M.S., 1935, Colorado; Ph.D., 1952, 
Iowa State 
G. A. LINEWEAVER, Associate Profes-
sor, Assistant State Leader, 4-H and 
Youth Program, Cooperative Extension 
Service 
B.S., 1929, M.S., 1949, Iowa State 
HERBERT G. LINGREN, Instructor ln 
Sociology 
B.S., 1957, M.S., 1964, Iowa State 
BRUCE W. LINK, Associate, Institute 
for Atomic Research 
B.A., 1950, Nebraska Wesleyan 
C. BUELL LIPA, Professor of English 
A.B., 1927, A.M., 1928, Ph.D., 1940, 
Cornell 
HAZEL E. LIP A, Associate Professor of 
English 
B.S., 1929, Minnesota; M.A., 1949, 
Claremont Graduate School 
MARGARET I. LIS TON, Professor of 
Home Management and Head of the 
Department; Professor of Economics 
B.S., 1927, Iowa State; M.A., 1933, 
Misso'uri; Ph.D., 1949, Chicago 
JOHN W. LITHERLAND, Professor of 
Education 
A.B., 1928, Midland; M.A., 1937, Ph.D., 
1947, Nebraska 
SAMUEL H. LIU, Associate Professor 
of Physics 
B.S., 1954, Taiwan(China),M.S., 1958, 
PhD., 1960, Iowa State 
WILBERT A LIVEZEY, Instructor in Psy-
chology 
B.A., 1963, Oklahoma 
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WILLIAM R. LOCKHART, Professor of 
Bacteriology and Chairman of the De-
partment 
A.B., 1949, Indiana State; M.S., 1951, 
Ph.D., 1954, Purdue 
FRANK J. LOHMANN, Major, USA, 
Assistant Professor of Military Science 
B.A .. 1953, Knox 
ROBERT A. LOHNES, Assistant Profes-
sor of Civil Engineering 
B.S., 1959, Ohio State; M.S., 1961, 
Ph.D., 1964, Iowa State 
WALTER E. LOOMIS, Professor of 
Botany 
B.S., 1921, Illinois; M.S., 1922, Ph.D., 
1924, Cornell 
WILLIAM H. LOOMIS, Associate, Insti-
tute for Atomic Research 
FRED W. LORCH, Professor of English 
B.A., 1918, Knox; M.A., 1928, PhD., 
1936, Iowa 
ROSCOE 0. LORENZ, ProfessorofArchi-
tecture 
B.A., 1936, Iowa; M.S., 1950, Iowa 
State; Diploma, 1959, &ole de Fon-
teineblau (France) 
PHILIP A. LORETAN, Assistant Profes-
sor of Nuclear Engineering 
B.S .. 1961, Notre Dame; M.S., 1963, 
Ph.D., 1965, Iowa State 
ROBERT A. LORR, Assistant Professorof 
Architecture 
B.A., 1959, St. Ambrose; M.S., 1960, 
M.F.A., 1966, Wisconsin 
TERRY L. LOUCKS, Associate Professor 
of Physics 
B.S., 1960, M.S., 1961, Tulsa; PhD., 
1963, Pennsylvania State 
JEAN L. LOUP, Instructor, Order Li-
brarian, Library 
B.S., 1963, Iowa State; M.A., 1965, 
M.L.S., 1965, Oklahoma 
ROBERT D. LOVE, Assistant Professorof 
Industrial Engineering 
B.S., 1948, M.S., 1965, Iowa State 
JAMES E. LOVELL, Associate Professor 
of Veterinary Obstetrics; Associate Pro-
fessor of Veterinary Anatomy 
D.V.M., 1946, M.S., 1955, PhD., 1958, 
Iowa State 
AARON LOWIN, Assistant Professor of 
Psychology 
B.M.E., 1959, Cooper Union; M.S., 
1961, Ph.D., 1965, Columbia 
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JAMES A. LOWRIE, Professor of Eng-
lish 
A.B., 1935, Lafayette; Ph.D., 1943, 
Pittsburgh 
RACHEL M LOWRIE, Assistant Profes-
sor of English 
B.A., 1933, M.Litt., 1946, Pittsburgh 
RUDOLPH J. LUBS"EN, Associate Pro-
fessor of Civil Engineering; Associate 
Professor of Construction Technology 
B.S., 1930, M.S., 1932, Iowa State 
JAMES E. LUCAS, Instructor in Elec-
trlcll] Engineering 
B.S., 1960, Lamar State; M.S., 1963, 
Iowa State 
LINDA S. LUCAS, Instructor, Reference 
Librarian, Library 
B.A., 1961, State College ofiowa; 
M.L.S., 1966, Washington 
WILLIAM VINCENT LUCAS, Associ-
ate, Institute for Atomic Research 
B.S., 1963, South Dakota State 
DUDLEY G. LUCKETT, Professor of 
Economics 
A.B., 1952, M.A., 1954, Missouri; Ph.D., 
1958, Texas 
RICHARD E. LUND, Associate, Center 
for Agricultural and Economic Develop-
ment 
B.S., 1957, Nebraska; M.S., 1960, 
Omaha; M.S., 1964, Wyommg 
WALTER A. LUNDEN, Professor of 
Sociology 
B.A.,1922, Gustavus Adolphus; M.A., 
1929, Minnesota; Ph.D., 1934, Harvard 
RICHARD L. L UNDVALL, Professor of 
V eterlnary Medicine and Surgery 
D.V.M., 1944, M.S., 1956, Iowa State 
JAY L. LUSH, Professor of Animal Sci-
ence; Charles F. Curtiss Distinguished 
Professor in Agriculture 
B.S., 1916, M.S., 1918, Kansas State; 
Ph.D., 1922, Wisconsin; D. Agr., 1957, 
Agricultural College of Sweden; D. Agr., 
1957, Justus-Liebig University (Ger-
many); D. Agr., 1958, Agricultural and 
Veterinary College of Denmark; L.L.D., 
1964, Michigan Staie 
DONALD W. LYBECKER, Instructor in 
Economics 
B.S., 1961; M.A., 1963, Washington 
State 
DAVID W. LYNCH, Professor of Physics 
B.S., 1954, Rensselaer; M.S., 1955, 
Ph.D., 1958, Illinois 
ROBERT E. MCCARLEY, Associate Pro-
fessor of Chemistry 
B.S., 1953, Ph.D., 1956, Texas 
DALE MCCAY, Professor of English 
B.A., 1932, M.A., 1937, Grinnell; Ph.D., 
1953, Iowa 
JOHN B. MCCLELLAND, Professor of 
Education 
B.S., 1921 I M.S., 1927, Ph.D., 1940, 
Ohio State 
DIANE R. MCCOMBER, Assistant Pro-
fessor of Food and Nutrition 
B.S., 1960, M.S., 1965, Iowa State 
GLENN B. MCCONNELL,AssistantPro-
fessor of Engineering Graphics 
B.S., 1924, United States Military Aca-
demy 
KENNETH G. MCCONNELL, Associate 
Professor of Engineering Mechanics 
B.A., 1957, St. Thomas; B.S., 1957, 
Notre Dame; M.S., 1960, Ph.D., 1963, 
Iowa State 
WILLARD H. MCCORKLE, Professor 
of Metallurgy; Division Chief, Reactor 
Division, Ames Laboratory ofthe United 
States Atomic Energy Commission 
B.A., 1924, M.S., 1928, Ph.D., 1935, 
Iowa 
MICHAEL A. MCCOY, Assistant Pro-
fessor of Engineering Mechanics 
B.S., 1955, Purdue; M.S., 1957, Iowa 
State 
WILLIAM G. MCDONOUGH, JR., CAPT. 
USA., Assistant Professor of Military 
Science 
B.S., 1959, Tennessee Polytechnic 
,JOSEPHINE M. MCELHONE, Instructor 
in Economics 
B.A., 1964, Texas 
STEPHEN E. MCGAUGHEY, Associate, 
Economics 
A.B., 1962, Southwest Missouri; M.S., 
1965, Iowa State 
THOMAS D. MCGEE, Professor of Ce-
ramic Engineering 
B.S., (Cer. E.), B.S., (M.E.), 1948, M.S., 
1958, Ph.D., 1961, Iowa State 
A. DARE MCGILLIARD, Associate Pro-
fessor of Animal Science; Associate Pro-
fessor of Dairy Science 
B.S., 1951, M.S., 1952, OklahomaState; 
Ph.D., 1 961, Michigan State 
DALLAS V. MCGINNIS, Assistant Pro-
fessor; Assistant Extension Editor, Radio-
TV, Cooperative Extension Service 
B.S., 1943, Iowa State 
,JACK M. MCGUIRE, Associate Professor 
of Physical Education for Men; Head 
Swimming Coach 
B.S., 1933, Iowa 
MILDRED H. MCHONE, Instructor, Ref-
erence Librarian, Library 
B.S., 1933, Iowa State 
JAMES E. MCINNIS, Instructor in 
English 
B.S., 1959, Southern Mississippi; M.A .. 
1960, Wyoming 
FAY E. MCINTYRE, Instructor, J<:ngi-
neering Extension 
B.S., 1928, Des Moines; M.A., 1935, 
Iowa 
GEORGE T. MCJIMSEY, Instructor in 
History 
B.A., 1958, Grinnell; M.A., 1959, 
Columbia 
HARRIETT. MCJIMSEY, Associate Pro-
fessor of Textiles and Clothing 
B.S., 1923, Iowa State; M.A., 1931, 
Columbw 
,JAMES P. MCKEAN, Professor of In-
dustrial Engineering 
B.S., 1924, Rzce; M.S., 1928, I.E., 1954, 
Iowa State; L.L.B., 1942, Des Moines 
College of Law 
ELEANOR J. MCKEE, Instructor, Ref-
erence Librarian, Library 
B.A., 1946, Drake; M.A.L.S., 1955, 
George Peabody 
JOSEPH V. MCKELVEY, Professor of 
Mathematics 
A.B., 1902, Westmmster; A.B., 1906, 
Ph.D .. 1909, Cornell 
DONALD I. MCKEOWN, Associate Pro-
fessor of Architecture 
B.S., 1947, fllinois; M.S., 1952, Iowa 
State 
JOHN S. MCKIBBEN, Instructor in Vet-
erinary Anatomy 
B.S., 1959, D.V.M., 1963, Purdue; M.S., 
1966, Iowa State 
MARTHA MCKIBBEN, Instructor in 
Textiles and Clothing 
B.S., 1959, Purdue 
JAMES K. MCKIE, JR., Assistant Pro-
fessor of Construction Technology 
B.S., 1949, Kansas State 
MA.JORIE M. MCKINLEY, Professor of 
Institution Management and Head of 
the Department 
B.S., 1940, Indiana; MA., 1946, 
Columbia; Ph.D., 1956, Iowa State 
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EDWARD L. MCLEAN, Associate, So-
ciology 
B.S., 1961, M.S., 1964, Wisconsin 
W. R. MCMAHON, Instructor in Ceramic 
Engineering; Associate, Institute for 
Atomic Research 
B.S., 1960, M.S., 1962, Iowa State 
0. DALE MCMASTERS, Associate, In-
stitute for Atomic Research 
B.A., 1956, Wabash; M.S., 1961, Iowa 
State 
JAMES D. MCMECHAN, Assistant Pro-
fessor of Electrical Engineering 
B.S., 1955, M.S .. 1960, Iowa State 
THELMA J. MCMILLAN, Professor of 
Food and Nutrition 
B.S., 1940, Arizona; M.S., 1942, Ne-
braska; Ph.D., 1951, Cornell 
DANIEL M. MCMILLEN, Assistant Pro-
fessor of Psychology; Senior Counselor, 
Student Counseling Service 
B.S., 195.0. M.S .. 1954, Ph.D .. 1961, 
Purdue 
HAROLD S. MCNABB, JR., Professor 
of Plant Pathology; Professor of For-
estry 
B.S., 1949, Nebraska; M.S.,1951. Ph.D .. 
1954, Yale 
.JOHN C. MCNEE, Associate Professor, 
Head, Circulation Department, Library 
A.B .. 1950, Cornell College; A.M.L.S., 
1951, Michigan; M.S., 1960, Iowa State 
MICHAEL J. MCNEILL, Associate, 
Agronomy 
B.S., 1964, Iowa State 
KEITH L. MCROBERTS, Assistant Pro-
fessor of Industrial Engineering 
B.S., 1953, M.S., 1959, Iowa State 
GARY C. MCVEY, Instructor in Agri-
cultural Engineering 
B.S., 1958, Iowa State 
CECIL D. MCVICKER, Professor of For-
eign Languages 
B.S., M.A., 1948, Nebraska; PhD., 
1953, Missouri 
BENJAMIN M. MA, Assistant Professor 
of Nuclear Engineering 
B.S .. 1942, National Central (China); 
M.S., 1947, Engineer's Degree, 1949, 
Stanford; Ph.D., 1 963, Iowa State 
ARTHUR C. MACKINNEY, Professor 
of Psychology 
B.A., 1951, William Jewell; M.A., 1953, 
Ph.D., 1955, Minnesota 
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JAMES A. MACMILLA!\:, Associate, 
Agricultural Economics 
B.S.A., 1964, Ontarw Agncultural Col· 
lege (Guelph) 
JOAN B. MACMILLAN, Instructor in 
Food and Nutrition 
B.H.Sc., 1964, Toronto (Canada); M.S., 
1966, Iowa State 
,JANJ<:T MACY, Associate, Assistant Ex-
tension Editor, Home Economics, WOI-
TV, Cooperative Extension Service 
B.S., 1957, Nebraska; M.S., 1961, Kan-
sas State 
KATHRYN R. MADERA, Instructor in 
C'hild Development 
B.S., 1959, Iowa Stat.e; M.S.. 1964, 
Cornell 
OLGA MADISON, Assistant Professor of 
Institution Management 
B.S., 1940, Minnesota; M.S , 1951, Iowa 
State 
JAMES H. MAGILTON, Associate Pro-
fessor of Veterinary Anatomy 
D.V.M., 1946, M.S .. 1964, Ph D .. 1966, 
Iowa State 
LILLIE E. MAGILTON, Assistant Pro-
fessor of Home Economics Education 
B.S., 1936, Texas Woman's Unwerstty; 
M.S .. 1942, Iowa State 
RUSS A. MAHAN, Assistant Professor 
of Child Development 
B.S., 1956, Central Mzchigan, M.S., 
1960, Iowa State 
.JOHN P.MAHLSTEDE, Professor of Hor-
ticulture; Assistant Director, Agriculture 
and Home Economics Experiment Sta-
tion 
B.S .. 1947, Mzami (Ohw); M.S .. 1948, 
Ph.D., 1951, Michzgan State 
WILBUR R. MAKI, Professor of Eco-
nomics 
B.A .. 1948, M.A .. 1949, Mtchzgan; M.S., 
1954, Ph.D .. 1956, Iowa State 
KENNETH L. MALABY, Associate, In-
stitute for Atomic Research 
B.A., 1952, Phillips 
DUNCAN MALLAM, Professor of Eng-
lish 
B.S. 1926, M.A .. 1927. Buffalo; Ph.D .. 
1939, Mmnesota 
GARY L. MALLO, Instructor in Veteri-
nary Medicine and Surgery 
B.S.. 1958, D.V.M., 1960, Iowa State 
POLL IE C'. MALONE, Instructor in Home 
Economics Education 
B.S., 1939, Sam Houston; M.S., 1944, 
Iowa State 
WILLIAM A. MALONE, Assistant Pro-
fessor of Urban Planning 
B S., 1947, M.S, 1950, Iowa State 
RICHARD P. MANATT, Assistant Pro-
fessor of Education 
B.S., 1953, M.S., 1956, Iowa State; 
Ph.D., 1964, Iowa 
DUANE W. MANGOLD, Assistant Pro-
fessor of Agricultural Engineering 
B.S., 1958, M.S., 1960, Ph.D., 1965, 
Iowa State 
ARTHUR R. MANN, Associate, Agri-
cultural Engineering 
B.S., 1962, Iowa State 
ROBERT S. MANSELL, Associate, 
Agronomy 
B.S.A .. 1960, M.S., 1963, Georgza 
CHESTER A. MANTHEI, Professor of 
Veterinary Microbiology and Preventive 
Medicine 
D.V.M., 1935, Mzchigan State 
CLAIR G. MAPLE, Professor of Mathe-
matics; Director of Computation Center; 
Division Chief, Applied Mathematics, 
Ames Laboratory of the United States 
Atomic Energy Commission 
A.B., 1939, Earlham; M.A., 1940, Czn-
cinnatt; D.Sc., 1948, Carnegie 
EVELYN MAR, Assistant Professor of 
Food and Nutrition 
B.S., 1953, California; M.S., 1962, Iowa 
State 
MARION J. MARCINKOWSKI, Associ-
ate Professor of Metallurgy 
B.S., 1953, Maryland; M.S., 1955, 
Ph.D., 1959, Pennsylvania 
WILLIAM W. MARION, Associate Pro-
fessor of Poultry Science; Associate Pro-
fessor of Dairy and Food Industry 
B.S.. 1953, Berea; M.S., 1955, Ph.D., 
1958, Purdue 
FLAVE E. MARKLAND, Associate, 
Agronomy; Associate, Horticulture 
B.S., 1962, M.S., 1965, Iowa State 
STEPHEN .J. MARLEY, Assistant Pro-
fessor of Agricultural Engineering 
B.S., 1959, M.S., 1960, Ph.D., 1965, 
Iowa State 
,JOE H. MARLIN, Associate, Institute for 
Atomic Research 
LELAND W. MARPLE, Assistant Pro-
fessor of Chemistry 
B.A.. 1956, Occidental; Ph.D., 1960, 
Massachusetts Institute of Technology 
JACINTO J. MARQUES, Associate, 
Agronomy 
M.S., 1962, Ph.D., 1965, Universtty of 
Mozambique (South Africa) 
RICHARD F. MARSHALL, Instructor in 
Veterinary Clinical Sciences 
D.V.M., 1961, Iowa State 
VIRGIN lA L. MARSHALL, Assistant Pro-
fessor of Veterinary Pathology 
B.S., 1961, Cornell; M.S., 1963, Iowa 
State 
DENNIS M. MARTIN, Instructor in Eng-
lish . 
B.S., 1964, Edinboro State; M.A., 1966, 
Purdue 
DONALD H. MARTIN, Instructor in In-
dustrial Education 
B.S., 1959, Iowa State 
DONALD L. MARTIN, Associate, Farm 
Manager 
B.S., 1952, B.S., 1966, Iowa State 
DONS. MARTIN, JR., ProfessorofChem-
istry; Section Chief, Ames Laboratory 
of the United States Atomic Energy Com-
mission 
B.S., 1939, Purdue; Ph.D., 1944, Cal-
ifornia Instttlde of Technology 
FRANK B. MARTIN, Associate, Sta-
tistics 
B.A., 1958, St. Mary's (Mznnesota); 
M.S., 1965, Iowa State 
GLORIA M. MARTIN, Instructor in Eng-
lish 
B.S., 1964, Edinboro State; M.A., 1966, 
Purdue 
CHARLI<:NE S. MARTINSEN, Instructor 
in Food and Nutrition 
B.S., 1964, M.S., 1966, Iowa State 
JOHN L. MARTINSEN, Instructor in 
Aerospace Engineering 
B.S., 1963, M.S., 1966, Iowa State 
KENNETH R. MARVIN, Professor of 
Technical Journalism 
B.S., 1923, M.S., 1938, Iowa State 
.JEROLD C. MATHEWS, Associate Pro-
fessor of Mathematics 
B.S., 1955, M.S., 1957, Ph.D, 1959, 
Iowa State 
LOWELL K. MATHISON, Associate, In-
stitute for Atomic Research 
B.S., 1961, WisconsinState(RiverFalls) 
CLARENCE H. MATTERSON, Profes-
sor of History 
A.B., 1929, Amherst; A.M., 1931, Ph.D., 
1936, Harvard 
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RICHARD C. MAXON, Assistant Profes-
sor of Economics 
B.S., 1951, M.S., 1955, Ph.D., 1963, 
Missourz 
LEO V. MA YJ.:R, Associate, I<.:Conomics 
B.S., 1959, M.S., 1961, Kansas State 
ROBERT K. MEANY, Associate Profes-
sor of Mathematics 
B.S., 1951, Purdue; M.S., 1954, Ph.D., 
1958, Wisconsin 
MARY L. MEIXNER, Professor of Ap-
plied Art 
B.A., 1938, Milwaukee-Downer; M.A., 
1945, Iowa 
ROBERT M. MELAMPY, Professor of 
Animal Science 
B.S., 1930, Wilmington; M.A., 1931, 
Haverford; Ph.D., 1935, Cornell 
I. E. MELHUS, Professor of Plant Path-
ology 
B.S., 1906, Iowa State; Ph.D., 1912, 
Wisconsin 
LEONARD R. MENDELSOHN, Assist-
ant Professor of English 
B.A., 1959, Brandets; M.A., 1961, Har-
vard; Ph.D., 1965, Wisconsin 
RICHARD W. M r:NSING, Instructor in 
Statistics 
B.S., 1960, Valparaiso; M.S., 1965, 
Iowa State 
LOUIS E. MENZE, Professor of Physical 
Education for Men 
B.S., 1924, Central Missouri State 
Teachers 
IVAL A. MERCHANT, Professor of Vet-
erinary Microbiology and Preventive 
Medicine; Dean Emeritus of the College 
of Veterinary Medicine 
D.V.M., 1924, Colorado State; M.S., 
1928, PhD., 1933, Iowa State; M.P.H., 
1934, Yale 
MORRIS H. MERICLE, Associate Pro-
fessor of Electrical Engineering 
B.S., 1947, M.S., 1956, Ph.D., 1963, 
Iowa State 
.JAMES A. MERKEL, Instructor and As-
sociate, Agricultural Engineering; Dairy 
and Food Industry 
B.S., 1962, Penn State; M.S., 1965, 
Iowa State 
DERWIN C. MERRILL, Instructor and 
Associate, Engineering Research Institute 
M.S., 1961, Utah State 
WILLIAM C. MERRILL, Assistant Pro-
fessor of Economics 
B.S., 1959, Iowa State; Ph.D., 1964, 
California 
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DAVID E. METZLER, Professor of Bio-
chemistry 
B.S., 1948, California Institute of Tech-
nology; M.S., 1950, Ph.D., 1952, Wis-
consz.n 
CHARLES W. MEYER, Associate Pro-
fessor of Economics 
B.A., 1954, M.A., 1955, Illinois; Ph.D., 
1961, Johns Hopkins 
VERNON M. MEYER, Associate Pro-
fessor of Agricultural Engineering 
B.Ag.E., 1951, M.S., 1955, Mmnesota 
TEREZE MICHELSONS, Associate Pro-
fessor of Foreign Languages 
Competent Teacher, 1928, Teacher 
School (Latvia); M.A., 1961, Middle-
bury 
DAVID L. MICK, Associate, Cooperative 
Extension Entomologist 
B.S., 1960, M.S., 1961, Iowa State 
JOHN T. MICKEL, Associate Professor 
of Botany 
B.A., 1956, Oberlin; M.A., 1958, PhD., 
1961, Michigan 
JACK L. MICKLE, Associate Professor 
of Civil Engineering 
B.S., 1952, M.S., 1955, PhD., 1960, 
Iowa State 
DAVID M. MILLARD, Instructor in Elec-
tronics Technology; Instructor in Sani-
tary Engineering 
B.S., 1962, Iowa State 
ALBERT C. MILLER, Assistant Profes-
sor of Chemical Engineering; Assistant 
Professor of Chemical Industries Tech-
nology 
B.S., 1933, Purdue 
BLANCHE R. MILLER, Assistant Pro-
fessor of Home Economics Education 
B.S., 1933, M.S., 1945, Iowa State 
DONALD L. MILLER, Assistant Profes-
sor of Poultry Science 
B.S., 1960, Ph.D., 1966, Iowa State 
E. MADGE MILLER, Professor of Food 
and Nutrition 
B.S., 1939, M.S .. 1941, Ph.D., 1954, 
Iowa State 
WILMER J. MILLER, Associate Pro-
fessor of Genetics 
B.A., 1948, Oklahoma; Ph.D., 1954, 
WLSConsin 
MERLIN L. MILLETT, JR., Professor 
of Aerospace Engineering 
B.S., 1945, M.S., 1948, Ph.D., 1957, 
Iowa State 
DAVID H. MILLS, Assistant Professor 
of Psychology; Clinical Psychologist Stu-
dent Counseling Service 
B.S., 1955, M.S., 1957, Iowa State; 
PhD., 1964, Michigan State 
GERALD M. MILLS, Instructor, FireSer-
vice Extension, Engineering Extension 
CHARLES R. MISCHKE, Professor of 
Mechanical Engineering 
B.S.M.E., 1947, M.M.E., 1950, Cornell; 
Ph.D., 1953, Wisconsin 
ALICE K. MITCHELL, Associate, Food 
and Nutrition 
B.S., 1965, Agricultural and Technical 
College 
ROGER L. MITCHELL, Professor of 
Agronomy; Professor in Charge of Farm 
Operation 
B.S., 1954, Ph.D., 1961, Iowa State; 
M.S., 1958, Cornell 
JAMES J. MOCK, Associate, Agronomy 
B.A., 1965, Monmouth 
LORAN E. MOHR, Assistant Professor 
of Industrial Engineering 
B.A., 1951, State College of Iowa,· B.S., 
1956, M.S., 1966, Iowa State 
RALPH W. MOHRI, Associate Professor 
of Veterinary Microbiology and Pre-
ventive Medicine 
D.V.M., 1929, Kansas State 
WILLIAM C. MOLDENHAUER, Associ-
ate Professor of Agronomy 
B.S., 1949, South Dakota State; M.S., 
1951, Ph.D., 1956, Wisconsin 
MYRON P. MOLNAU, Associate, Agri-
cultural Engineering 
B.Ag.Eng., 1961, M.S., 1963, Minnesota 
WILLIAM S. MONL UX, Professor of 
Veterinary Pathology 
D.V.M., 1937, Iowa State; Ph.D., 1948, 
Cornell 
GERALDINE M. MONTAG, Assistant 
Professor of Institution Management 
B.A., 1947, Western Ontario (Canada); 
M.S., 1963, Ph.D., 1966, Iowa State 
RICHARD E. MONTAG, Instructor in 
Civil Engineering 
B.S., 1961, Iowa State 
V. ALTON MOODY, Associate Professor 
of History 
A.B., 1912, Meridian; M.A., 1913, 
Tulane; Ph.D., 1923, Michigan 
RAYMOND E. MOORE, Assistant Pro-
fessor of Psychology; Clinical Psycholo-
gist, Student Counseling Service 
B.A., 1959, Drake; Ph.D., 1962, Acklphi 
W. BURTON MOORE, Assistant Profes-
sor of Physical Education for Men 
A.B., 1928, Westminster; M.S., 1955, 
Drake 
WAYNE R. MOORE, Professor of In-
dustrial Engineering; Vice President for 
Business and Finance 
B.S., 1942, Iowa State 
ROBERT B. MOORMAN, Associate Pro-
fessor of Zoology and Entomology 
B.S., 1939, M.S., 1942, Ph.D., 1953, 
Iowa State 
VILAS J. MORFORD, Professor of Agri-
cultural Engineering; Professor of Edu-
cation 
B.Sc., 1925, M.Sc., 1933, Nebraska 
BARTON MORGAN, Professor of Edu-
cation 
B.S., 1919, Missouri State Teachers; 
M.S., 1922, Iowa State; Ph.D., 1934, 
Iowa 
PAUL E. MORGAN, Professor of Civil 
Engineering; Assistant Dean, College or" 
Engineering 
B.S., 1944, M.S., 1956, Iowa State 
HIROSHI MORI, Associate, Animal Sci-
ence 
B.Ag., 1963, M.S., 1965, Tokyo (Japan) 
HELEN C. MORLING, Associate, Co-
operative Extension Service 
B.S., 1916, Coe; M.S., 1928, Iowa State 
C. C. MOSIER, Associate Professor of 
Statistics; Assistant Director, Computa-
tion Center 
B.S., 1944, Iowa State 
CAROLYN R. MOTT, Associate, Home 
Economics; Associate, Animal Science 
B.S., 1965, Iowa State 
LAWRENCE 0. MOTT, Professor of Vet-
erinary Microbiology and Preventive 
Medicine 
D.V.M., 1929, Kansas State 
LOUIS MOURLAM, JR., Associate, In-
stitute for Atomic Research 
B.S., 1960, Iowa; M.S., 1965, Iowa 
State 
LOREN 0. MUENCH, Instructor in Psy-
chology 
B.S., 1960, M.S., 1965, Iowa State 
ROBERT M. MUIR, Assistant Professor 
of Electrical Engineering 
B.S., 1952, M.S., 1962, Iowa State 
ROBERT C. MULHALL, Assistant Pro-
fessor, General Manager, WOI AM-
FM-TV 
B.A., 1943, Loras 
Faculty 53 
LOUISE M. MULLAN, Instructor ln In-
stitution Management 
B.S., 1960, M.S., 1965, Iowa State 
WALTER E. MULLENDORE, Instructor 
in Economics 
B.S., 1961, M.S., 1963, Oklnhoma State 
PATRICK H. MULLIN, Assistant Pro-
fessor of Industrial Administration 
B.S.C., 1949, L.L.B., 1952, Creighton; 
M.B.A., 1955, Wisconsin; C.P.A., 1951 
ROBERT J. MUNCY, Assistant Profes-
sor of Fisheries Biology 
B.S., 1950, M.S., 1954, Virginia Poly-
technic Institute; Ph.D., 1957, Iowa State 
JOHN F. MUNNELL, Assistant Profes-
sor of Veterinary Anatomy 
B.A., 1952, Washington and Jefferson; 
V.M.D., 1956, Pennsylvania 
GORDON F. MUNSON, Assistant Pro-
fessor, Assistant Editor, Information Ser-
vice 
B.A., 1937, Minnesota; M.S., 1956, 
Iowa State 
STANLEY J. MURDOCK, Associate, 
Agronomy 
B.S., 1950, M.S., 1961, Oklnhoma State 
GLENN MURPHY, Professor of Nuclear 
Engineering and Head of the Depart-
ment; Anson Marston Distinguished Pro-
fessor in Engineering 
B.S., 1929, M.S., 1930, C.E., 1937, 
Colorado; M.S., 1932, IUinois; Ph.D., 
1935, Iowa State 
CHRISTOPHER D. MURRAY, Instructor 
in Physical Education for Men; Assist-
ant Track Coach; Assistant Cross 
Country Coach 
B.S., 1964, Michigan; M.S., 1966, Il-
linois 
JAY T. MURRAY, Instructor, Engineer-
ing Extension 
B.S., 1961, Iowa State 
WILLIAM G. MURRAY, Professor of 
Economics 
B.A., 1924, Coe; M.A., 1925, Harvard; 
Ph.D., 1932, Minnesota 
J. DONALD MUSIL, Assistant Professor 
of Electrical Engineering 
B.S., 1941, Kansas State: M.S., 1945, 
Pittsburgh 
JOHN A. MUTCHMOR, Assistant Pro-
fessor of Zoology 
B.Sc., 1950, Alberta (Canada); M.S., 
1955, Ph.D., 1961, Minnesota 
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KERMIT B. MYERS, Associate Profes-
sor of Mechanical Engineering 
B.S., 1939, Oshkosh State Teachers; B.S., 
1947, M.S., 1951, Kansas State 
RUSSEL M . MYERS, Instructor in Speech 
B.A., 1959, Dakota Wesleyan; M.A., 
1963, South Dakota 
VICTOR S. MYERS, JR., Assistant Pro-
fessor of Veterinary Medicine and 
Surgery 
V.M.D., 1962, Pennsylvanw; M.S., 
1963, Iowa State 
LORNA A. MYRTUE, Instructor in Home 
Economics Education 
B.S., 1964, Iowa State 
ROBERT M. NADY, Associate Professor 
of Civil Engineering; Associate Professor 
of Construction Technology 
B.S., 1949, M.S., 1952, Iowa State 
TSUTOMU NAKATSUGAWA, Associ-
ate, Entomology 
B.Agr., 1957, Tokyo (Japan); M.S., 
1961, Ph.D., 1964, Iowa State 
G UNDO A. NARIBOLI, Associate Pro-
fessor of J<:ngineering Mechanics; As-
sociate Professor of Mathematics 
B.Sc., M.Sc., 1952, Bombay (lndia); 
M.Sc., 1954, Karnatak, (India); PhD., 
1959, 1.1. T.Kharagpur (India) 
ESSAM NASSER, Associate Professor oJ 
Electrical Engineering 
B.E.E., 1952, Cazro (Egypt); Dtpl. lng, 
1955, Ph.D., 1958, Berlm Technzcal Unz-
verslly (West Germany) 
JANET L. NAVIN, Professor of Applied 
Art 
B.F.A., 1948, Syracuse; M.S., 1952, 
Iowa State 
RAMAN R. NAVAR, Instructor in Engi-
neering Graphics 
B.Arch., 1963, Madras ( lndta) 
ANN M. NELSON, Associate, Institute 
for Atomic Research 
B.A., 1963, St. Olaf 
D. KENT NELSON, Associate, Animal 
Science 
B.S., 1961, Colorado State; M.S., 1964, 
Mzchzgan State 
DARRELL W. NELSON, Associate, 
Agronomy 
B.S., 1961, M.S., 1963. !Uinozs 
DONALD L. NELSON, Associate, Co-
operative Extension Information Service 
B.S., 1956, fflinois; M.S., 1963, Okla-
homa State 
,JUDITH KAY NELSON, Instructor in 
English 
B.A., 1964, WisconsznState;M.A.,1965, 
Wyomzng 
MERLENE E. NELSON, Assistant Pro-
fessor of Home Economics Education 
B.S., 1931, M.S., 1950, Iowa State 
STUART A. NJ:<~LSON, Assistant Profes-
sor of Mathematics 
S.B., 1962, PhD., 1966, Massachusetts 
Institute of Technology 
ANTON ,J. NETUSIL, Associate, Teacher 
Education 
B.S., 1954, M.S., 1959, Iowa State 
DEAN I. NEWTON, Assistant Professor 
of Veterinary Medicine and Surgery 
B.S., 1950, D.V.M., 1950, Kansas State; 
M.S., 1 95 9, Illinois 
GLENN 0. NICHOLS, Assistant Profes-
sor of History 
A.B., 1961, Franklzn and Marshall, 
A.M., 1963, Ph.D., 1966, Illinois 
HAROLD J. NICHOLS, Professor of 
Physical Education for Men; Head 
Wrestling Coach 
B.S., 1940, PhD., 1957, Michtgan; M.S., 
1946, Illinois 
HARRY E. NICHOLS, ProfessorofHorti-
culture 
B.S., 1917, M.S., 1931, Iowa State 
RAYMOND P. NICHOLSON, Assistant 
Professor of Agronomy; Assistant Pro-
fessor of Agricultural Engineering 
B.S., 1948, Colorado State 
VERNER H. NIELSEN, Professor of 
Dairy and Food Industry and Head of 
the Department; Professor of Biochem-
istry 
B.S., 1943, Ph.D., 1953, Iowa State 
ILZA L. NIEMACK, Associate Professor 
of Music 
MARY E. NIEMAN, Instructor in Tex-
tiles and Clothing 
B.A., 1949, William Penn, M.S., 1961, 
Iowa State 
ELNOR V. NIFFENEGGER, Instructor 
in Food and Nutrition 
B.S., 1953, Iowa State; M.S., 1964, 
Montana State 
JAMES W. NILSSON, Professor of Elec-
trical Engineering 
B.S., 1948, Iowa; M.S., 1952, PhD., 
1958, Iowa State 
MICHAEL L. NISSEN, InstructorinCivil 
Engineering 
B.S., 1966, Iowa State 
JUDITH A. NOBLE, Instructor in For-
eign Languages 
B.S., 1 958, Louisiana State 
SYLVIA M. NOID, Associate, Extension 
Nutritionist, Cooperative Extension 
Service 
B.S., 1961, M.S., 1964, Iowa State 
ARNE W. NORDSKOG, Professor of 
Poultry Science 
B.S., 1937, M.S., 1940, Ph.D., 1943, 
Minnesota 
OLIVE B. NORDSKOG, Instructor, 
Serials Librarian, Library 
B.S., 1936, Mmnesota 
,JAY H. NORMAN, Associate, Institute 
for Atomic Research 
B.S., 1961, Texas Technologtcal 
GEORGE E. NORRIS, .JR., Associate, 
Program Manager, WOI AM-FM 
LARRY L. NORTHUP, InstructorinAero-
space Engineering 
B.S., 1962, M.S., 1963, Iowa State 
DON C. NORTON, Associate Professor 
of Plant Pathology 
B.S., 1947, Toledo; M.Sc., 1949, Ph.D., 
1950, Ohio State 
ROBERT A. NORTON, Associate, Agri- '1 
cultural Engineering 
B.S., 1924, Iowa State; B.S., 1928, 
Illinois 
JOHN R. NYE, Associate, Sociology 
B.S., 1962, M.S., 1964, Iowa State 
THOMAS J. O'BOYLE, Instructor in 
Physical Education for Men 
B.S., 1954, M.S., 1959, Kansas State 
JOSEPH N. O'BRIEN, Instructor in 
Mathematics 
B.S., 1963, Loras 
EDNA O'BRYAN, Professor of Applied 
Art 
B.A., 1930, Central MtSsouri State 
Teachers 
JEROME W. O'LAUGHLIN, Associate, 
Institute for Atomic Research 
B.S., 1952, St. Thomas; M.S., 1956, 
Ph.D., 1963, Iowa Ftate 
ROBERT V. OGDEN, Instructor and As-
sociate, Dairy and Food Industry 
B.S., 1963, M.S., 1966, Utah State 
WALLACE E. OGG, Professor of Eco-
nomics 
B.S., 1931, M.S., 1944, Iowa State; 
M.A., 1948, Ph.D., 1949, Chicago 
EDWARD H. OHLSEN, Professor of 
Engineering Mechanics 
B.S., 1926, C.E. 1936, Iowa State 
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GRACE K OLSEN, Assistant Professor 
of Institution Management 
B.S., 1935, Iowa State; M.S.. 1953, 
Washington 
DAVID M. OLSON, Instructor in Speech 
B.S., 1964, Wisconsm State (LaCrosse); 
M.A., 1966, Iowa 
DONNA OLSON, Instructor in Physical 
Education for Women 
B.A., 1965, Hamline 
EDWIN H. OLSON, Assistant Professor 
of Chemical Engineering 
B.S., 1947, Iowa State 
PHYLLIS J. OLSON, Associate Professor 
of I<,ood and Nutrition 
B.S., 1949, Iowa State; M.S., 1953, 
Cornell 
ROBERT B. ORLOVICH, Professor of 
English 
A.B., 1929, A.M., 1930, Ph.D., 1941, 
Ilunois 
MARGARET H. ORH, Associate Profes-
sor, Head, Order Department, Library 
B.A .. 1947, Monmouth; B.L.S., 1948, 
Wtsconsm 
ROBERT W. ORR, Professor, Director of 
the Library 
B.S., 1930, Iowa State; M.S .. 1939, 
Columhta 
,J EHOM E E. OSTENSON, Associate, In-
stitute for Atomic Research 
B.A., 1962, Concordia 
GARY D. OSWI.:ILER, Instructor in 
Veterinary Pathology 
D. V.M, 1966, Iowa State 
CHARLES S. OlJLMAN, Assistant Pro-
fessor of Civil Engineering 
B.S., 1955, Ph.D., 1963, Iowa State 
DARREL E. OUTKA, Assistant Professor 
of Cell Biology 
B.S., 1951, San Diego State; M.A., 1959, 
Ph.D., 1962, California (Berkeley) 
CHARLES V. OWEN, Associate, Institute 
for Atomic Research 
A.B., 1952, Simpson 
WILLIAM B. OWENS, Instructor in Eco-
nomics 
B.A., 1965, Loras 
WILLIAM J. OWINGS, Assistant Pro-
fessor of Poultry Science 
B.S., 1953, M.S., 1958, Ph.D., 1960, 
Iowa State 
STANLEY L. OXENREIDER, Assistant 
Professor of Animal Science 
B.S., 1962, Iowa State, Ph.D., 1966, 
Missouri 
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FLOYD PACE, Assistant Professor of 
Foreign Languages 
B.A., 1949, Drake; M.S., 1964, Iowa 
State 
R. ALLEN PACKER, Professor of Veter-
inary Microbiology and Preventive 
Medicine and Head of the Deparbnent 
B.S., D.V.M., 1940, M.S., 1942, Ph.D., 
1947, Iowa State 
.]. BOYD PAGE, Professor of Agronomy; 
Dean of the Graduate College; Vice 
President for Research 
B.S., 1936, Brigham Young; M.A., 
1937, Mtssoun; Ph.D., 1940, Ohio State 
DAVID B. PALMER, Associate Professor 
of Agricultural Engineering 
B.A.E., 1952, Ohio State; M.S., 1956, 
Ph.D., 1962, Iowa State 
MONTE PALMER, Assistant Professor 
of Government 
B.S., 1958, M.S., 1960, Ph.D., 1964, 
Wisconsin 
PAUL E. PALMER, Associate, Institute 
for Atomic Research 
B.S., 1954, Sordh Dakota State 
RAYMOND C. PALMER, Professor of 
English 
B.S.Ed., 1936, A.M., 1938, Oklahoma; 
Ph.D., 1946, Indiana 
ROBERT C. PALMQUIST, Assistant Pro-
fessor of Geology 
A.B., 1960, Augustana (Roell Island); 
Ph.D., 1965, Wisconsin 
CATHERINE A. PALOMBA, Instructor 
in Economics 
B.B.A., 1965, City College of New York; 
M.A., 1966, Mmnesota 
NEIL A. PALOMBA, Assistant Professor 
of l<~onomics 
B.B.A .. 1963, City College of New York; 
Ph.D., 1966, Mmnesota 
STAHIS PANAGIDES, Instructor in I<~o­
nomics 
B.S., 1 961, M.A., 1 963, Kansas State 
BURL A. PARKS, Assistant Professor of 
Urban Planning 
B.S., 1950, Iowa State 
GAROLD L. PARKS, Associate, Animal 
Science 
B.S., 1942, Iowa State 
GERALD A. PARKS, Assistant Professor 
of Education 
B.S., 1948, M.S., 1951, Nebraska 
RALPH PARKS, JR., Instructor, Fire 
Service I~tension, Engineering Exten-
sion 
FREDERICK C. PARRISH, JR., Assistant 
Professor of Animal Science; Assistant 
Professor of Dairy and Food Industry 
B.S., 1959, M.S., 1960, PhD., 1965, 
Missouri 
GERALD E. PARSONS, Associate, District 
Leader, 4-H and Youth Programs, Co-
operative Extension Service 
B.S., 1952, M.S., 1959, Iowa State 
NEIL PATRICK, InstructorinEconomics 
B.S., 1963, Iowa State 
PETER A. PATTEE, Associate Professor 
of Bacteriology 
B.S., 1955, Maine; M.S., 1957, Ph.D., 
1961, Ohio State 
LAWTON M. PATTEN, Professor of 
Architecture 
B.F.A., 1928, Washington; B.Arch., 
1933, Columbia 
,JOHN W. PATTERSON, Assistant Pro-
fessor of Metallurgy 
B.E.M. M.S., 1962, Ph.D., 1966, Ohio 
State 
RALPH E. PATTERSON, JR., Professor, 
Director, Engineering Extension 
B.S., 1946, Iowa State 
ARNOLD A. PAULSEN, Professor of Eco-
nomics 
B.S., 1951, Ph.D., 1959, Iowa State 
JOHN R. PAVLAT, Instructor in Elec-
trical Engineering 
B.S., 1955, South Dakota School of 
Mines and Technology; M.S., 1961, 
Iowa State 
E. JAMES PEAKE, JR., Assistant Pro-
fessor of Mathematics 
B.S., 1960, M.S., 1962, PhD., 1963, 
New Mexico State 
GERALD A. PEARSON, Instructor in 
Chemistry 
B.S., 1960, California Institute of Tech-
nology; PhD., 1965, Chicago 
PHILLIP T. PEARSON, Professor of 
Veterinary Clinical Sciences 
D.V.M., 1956, Ph.D., 1962, Iowa State 
DAMARIS PEASE, Professor of Child 
Development 
B.S., 1944, M.S., 1946, Ohio State; 
Ph.D., 1953, Cornell 
WILLIAM H. PECHIN, Associate, Insti-
tute for Atomic Research 
B.S., 1956, Purdue; M.S., 1962, Iowa 
State 
GARRY L. PECK, QMI, USN, Instructor 
in Naval Science 
JOHN H. PEDERSEN, Professor of Agri-
cultural Engineering 
B.S., 1951, Cornell; M.S., 1952, PhD., 
1955, Iowa State 
KNUD B. PEDERSEN, Instructor in Nu-
clear Engineering 
B.S., 1958, M.S., 1964, Iowa State 
LOUISE J. PEET, Professor of House-
hold Equipment 
B.A., 1908, M.A., 1911, Wellesley; 
Ph.D., 1929, Iowa State 
GEORGE W. PEGLAR, Associate Profes-
sor of Mathematics 
B.S., 1942, Ceniral Missouri State; S.M., 
1949, Chicago; Ph.D., 1953, Iowa 
MARIAN S. PEG LAR, Instructor in Psy-
chology 
B.S., 1945, M.S., 1946, Mtchigan 
LOWELL H. PENNY, Professor of 
Agronomy 
B.S., 1943, M.S., 1947, Kansas State; 
PhD., 1955, Iowa State 
RICHARD K. PERRIN, Associate, Eco-
nomics 
B.S., 1960, Iowa State 
JOHN T. PESEK, JR., Professor of Agron-
omy and Head of the Department 
B.S., 1943, M.S., 1947, Texas A and M; 
Ph.D., 1950, North Carolina State 
CH ENN EKA TU PETER, Assistant Pro-
fessor of Veterinary Pathology 
B.V.Sc., 1961, Kerala (India); M.S., 
1964, Iowa State 
CHARLES R. PETERS, Associate, Insti-
tute for Atomic Research 
B.S., 1963, Marshall 
DON C. PETERS, Associate Professor of 
Entomology 
A.B., 1953, Tabor; M.S., 1955, Ph.D., 
1957, Kansas State 
LEO C. PETERS, Assistant Professor of 
Mechanical Engineering 
B.S., 1953, Kansas State; M.S., 1963, 
Iowa State 
RONALD H. PETERS, Assistant Profes-
sor of Psychology 
B.A., 1960, M.A., 1962, PhD., 1963, 
Iowa 
ARDYS E. PETERSEN, Instructor in 
Horne Economics Education 
B.S., 1959, Minnesota 
ERROL D. PETERSEN, Associate, Eco-
nomics 
B.S., 1956, M.S., 1962, Iowa State 
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JACK S. PETERSEN, Assistant Professor 
of Engineering Mechanics 
B.S., 1948, M.S., 1951, Colorado State 
NEVA M. PETERSEN, Associate Pro-
fessOJ.: of Applied Art 
B.S., 1930, M.S., 1947, Iowa State 
ALDOR C. PETr:RSON, Associate Profes-
sor of Engineering Mechanics 
B.S., 1926, M.S., 1941, Iowa State 
DAVID PETERSON, Professor of Metal-
lurgy 
B.S., 1947, PhD., 1950, Iowa State 
EDWIN W. PETERSON, Professor of 
Government 
A.B., 1918, Grinnell; A.M., 1926, Iowa 
FRED M. PETERSON, Associate Profes-
sor, Head, Catalog Department, Assis-
tant to the Director, Library 
B.A .. 1958, M.A., 1961, Minnesota 
GARY A. PETERSON, Associate, Agron-
omy 
B.S., 1963, M.S., 1965, Nebraska 
PETER A. PETERSON, Associate Pro-
fessor of Agronomy; Associate Professor 
of Genetics 
B.S., 1947, Tufts; Ph.D., 1953, Illinois 
SARA R. PETERSON, Associate, Botany 
B.A., 1947, Vassar;M.S.,1953, Illinois 
FRANZ J. PFISTER, Assistant Professor 
of Foreign Languages 
B.A., 1958, Bowling Green; M.A., 1960, 
Ilhnois 
SUSAN G. PFISTER, Instructor in For-
eign Languages 
B.A., 1965, Washington 
RICHARD P. PHENEGER, Instructor ln 
Speech 
B.A .. 19,61. Denison: M.A .. 1963. Miami 
(Ohio) 
JOSEPH A~ PHILLIPS, Associate, Agron-
omy 
B.S., 1951, Tennessee; M.S., 1958,Iowa 
State 
ALFONSO S. PHILOP, Associate, Insti-
tute for Atomic Research 
B.S., 1947, Purdue 
DOROTHY P. PICKEN, Instructor in Ap-
plied Art 
B.S., 1939, M.S., 1966, Iowa State 
JOSEPH C. PICKEN, JR., Professor of 
Veterinary Physiology; Professor of Bio-
chemistry 
B.S., 1939, Ph.D., 1947, Iowa State 
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BETHEL S. PICKETT, Professor of 
Horticulture 
B.S.A., 1904, Toronto (Canada); M.S., 
1 906, Illinois 
MARY S. PICKETT, Associate Professor 
of Household Equipment 
B.S., 1944, M.S., 1951, Tennessee; 
PhD., 1958, Iowa State 
ALLAN C. PIER, Professor of Veterinary 
Microbiology and Preventive Medicine 
B.S., 1951, D.V.M., 1953, Ph.D,/960, 
California 
KAY S. PIERCE, Instructor in Veterinary 
Pathology 
B.S., 1964, Iowa State 
WILLIAM H. PIERRE, Professor of 
Agronomy 
B.S., 1921, M.S., 1923, Ph.D., 1925, 
Wisconsin 
FRANK A. PIERSOL, Professor of Music; 
Director of Bands 
B.A., 1933, Grmnell; M.A., 1943, Iowa 
LOUIS E. PINNEY, Associate Professor 
of Physics 
A.B., 1925, A.M., 1927, Missouri; 
Ph .D., 1942, Chtcago 
H J.<:RBERT .J. PLAGGE, Associate Pro-
fessor of Physics 
B.S., 1906, NorthwesU?rn; M.A., 1910, 
WtSconsin 
BARBARA A. PLANK, Instructor in 
Mathematics 
B.A., 1962, Carleton; M.S., 1964, Pur-
due 
CHARLES A. POE, Assistant Professor 
of Psychology 
B.A., 1959, M.A., 1963, Arkansas; 
Ph.D., 1966, Mtssoun 
RICHARD V..1• POHL, ProfessorofBotany 
B.S., 1939, MarquetU?; PhD.. 1947, 
Pennsyluanta 
ARTHUR V. POHM, Professor of Elec-
trical Engineering 
B.E.S., B.E.E., 1950, Fenn; M.S., 1953, 
Ph.D., 1954, Iowa State 
FRED POHORILLE, Assistant Professor 
of Foreign Languages 
B.A., 1937, Vienna (Austna); M.A., 
1955, Pennsylvania 
EDWARD POLLAK, Assistant Professor 
of Statistics; Assistant Professor of 
Genetics 
B.S., 1954, Cornell; M.S., 1956, North 
Carolina State; Ph D., 1964, Columbia 
M. LARUI<: POLLARD, Assistant Profes-
sor of Technical Journalism 
B.S., 1953, Oklahoma State; M.S., 1960, 
WtSconsm 
NANCY L. POLSTER, Instructor in Ap-
plied Art 
B.S., 1960, Iowa State; M.S., 1964, 
Syracuse 
ROBERT C. POREMSKI, GMGC, USN; 
Instructor in Naval Science 
ARTHUR R. PORTER, Professor of Ani-
mal Science; Professor in Charge of 
Dairy Science 
B.S., 1931, Iowa State; M.S., 1939, 
Minnesota 
.JOHN G. PORTER, Major, USA, As-
sistant Professor of Military Science 
B.S., 1954, United States Mtlitary Acad-
emy; B.S., 1961, Texas A and M 
I\1AX L. PORTER, Instructor in Civil 
Engineering 
B.S., 1965, Iowa State 
GERRY L. POSLER, Associate, Agron-
omy 
B.S., 1964, M.S., 1966, Mtssouri 
ROBERT E. POST, Associate Professor 
of Electrical Engineering 
B.S., 1958, M.S., 1960, Ph.D., 1962, 
Iowa State 
FANNIE POTGIETER, Professor Emeri-
tus of Textiles and Clothing 
B.A., 1922, Iowa; M.A., 1928, Wash-
mgton 
ALLAN G. POTTER, Associate Professor 
of Electrical Engineering 
B.S., 1955, Kansas State; M.S., 1959, 
Ph.D., 1966, Iowa State 
.JACK E. POWELL, Professor of Chem-
istry 
B.S., 1943, Monmouth; Ph.D., 1952, 
Iowa State 
RICHARD D. POWELL, Associate, 
Agronomy 
B.S., 1959, M.S., 1964, Pennsylvania 
State 
THOMAS R. POWELL, Instructor in Eco-
nomics 
M.S., 196.t:>, Iowa State 
RODERICK D. POWERS, Assistant Pro-
fessor of Industrial Administration 
B.S., 1952, Colorado State; M.S., 1960, 
Colorado 
RONALD C. POWERS, Associate Profes-
sor of Sociology 
B.S., 1957, M.S., 1960, Ph.D., 1963, 
Iowa State 
THOMAS K. PRENDERGAST, Instructor 
in Electronics Technology 
B.S., 1963, Iowa State 
JAMES R. PRESCOTT, Assistant Pro-
fessor of Economics 
B.A., 1957, California; M.A., 1962, 
Ph.D., 1964, Harvard 
Dl<::AN R. PRESTEMON, Assistant Pro-
fessor of Forestry 
B.S., 1956, Iowa State; M.S., 1957, 
Mznnesota; Ph.D., 1966, Califorma 
KENNETH S. PRESTON, Professor of 
Veterinary Medicine and Surgery 
D.V.M., 1940, Iowa State 
SHARON J. PRICE, Instructor in Soci-
ology 
B.S., 1960, MacMurray 
W. DOUGLAS PRITCHARD, Assistant 
Professor of Music 
B.A., 1961, St. Olaf; D.Mus.A., 1967, 
Colorado 
GAIL M. PROFFITT, Professor of Hy-
giene; Director, Student Health Service 
B.S., 1929, M.D., 1931, Iowa 
DOUGLAS M. PROVOW, Associate, In-
stitute for Atomic Research 
B.S., 1951, Iowa State 
ALLEN H. PULSIFER, Assistant Pro-
fessor of Chemical Engineering 
B.A., 1958, Dartmouth; M.S., 1960, 
Ch.E., 1961, Massachussetts Institute of 
Technology; Ph.D., 1965, Syracuse 
DEREK L. PURSEY, Professor ofPhysics 
B.S., 1948, Ph.D., 1952, Glasgow (Scot-
land) 
ELVIN L. QUAIFE, Associate Profes-
sor of Animal Science 
B.S., 1911, Iowa State 
JUSTIN J. QUECKE, Instructor in Vet-
erinary Physiology and Pharmacology 
D.V.M., 1958, Ohio State 
LOYD Y. QUINN, Professor of Bacteri-
ology 
B.S., 1941, M.S., 1947, PhD., 1950, 
Purdue 
MUSA Y. QUTUB, Instructor in Geology 
B.A., 1964, Simpson; M.S., 1966, 
Colorado State 
MARY E. RAMEY, Instructor in Speech 
B.S., 1966, M.A., 1966, Indiana 
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FRANK K. RAMSEY, Professor of Vet-
erinary Pathology and Head of the De-
partment; Clarence Hartley Covault 
Distinguished Professor in Veterinary 
Medicine 
B.S., 1936, Northern State Teachers; 
M.S., 1940, Montana; D.V.M .. 1946, 
PhD., 1955, Iowa State 
CAROLYN J. RASMUS, Instructor in 
Physical Education for Women 
B.S., 1959, M.S., 1966, Bowling Green 
FREDRICK D. RAUCH, Instructor in 
Horticulture 
B.S., 1956, M.S., 1963, Oregon State 
EDYTHE K. RAY, Associate, Coopera-
tive Extension Service 
B.S., 1947, M.S., 1962, Iowa State 
ALVIN A. READ, Professor of Electrical 
Engineering 
B.S., 1949, M.S., 1952, Ph.D., 1960, 
Iowa State 
LYNN J. READING, Instructor in Physi-
cal Education for Men 
B.S., 1959, Brigham Young; M.S., 1961, 
Washington State 
PAUL A. REBERS, Associate Professor 
of Biochemistry 
B.S., 1944, M.S., 1946, Ph.D., 1953, 
Mmnesota 
,JAMES R. REDMOND, Associate Pro-
fessor of Zoology 
B.S., 1949, Cincinnati; PhD., 1954, Cali-
fornia 
WILLIAM 0. REECE, Associate Profes-
sor of Veterinary Physiology and Pharm-
acology 
D.V.M., 1954, Ph.D., 1965, Iowa State 
RAYMOND D. REED, Professor of Archi-
tecture and Head of the Department 
B.Arch., 1953, Tulane; M.Arch. 1958, 
Harvard 
ROBERT D. REEVES, Associate, Food 
and Nutrition 
B.A., 1964, M.S., 1965, Texcu; Tech. 
VERNON H. REICH, Associate, Agron-
omy 
B.S., 1961, M.S., 1965, Illinois 
LLOYD M. REID, Assistant Professor, 
District Extension Director, Cooperative 
Extension Service 
B.S., 1940, West Virginia; M.Ed., 1962, 
Iowa State 
ANTHONY J. REILLY, InstructorinPsy-
chology 
B.A., 1963, Xavier; M.S., 1966, Iowa 
State 
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GEORGE W. REINBOLD, Associate Pro-
fessor of Dairy and Food Industry; As-
sociate Professor of Bacteriology 
B.S., 1942, Pennsylvania; M.S., 1947, 
Ph.D., 1949, Illinois 
PAUL W. RENICK, Instructor in Music 
B.M .. 1960, M.Mus.,1961, North Texas 
WAYNE A. RHINEHART, Associate, In-
stitute for Atomic Research 
B.S., 1950, Iowa State 
J. IV AN RHODE, Assistant Professor of 
Physics 
B.S .. 1957. Ph.D .. 1963. Purdue 
JOHN J. RICHARD, Associate, Institute 
for Atomic Research 
B.S., 1954, Loras; M.S., 1958, Iowa 
State 
WARD R. RICHTER, Associate Profes-
sor of Veterinary Pathology 
D.V.M., 1955, M.S., 1962, Iowa State 
J<,RANK F. RIECKEN, Professor of 
Agronomy 
B.Sc., 1930, M.Sc., 1934, Saskatchewan 
(Canada); Ph.D., 1941, Illinois 
RONALD DEAN RIESS, Instructor in 
Mathematics 
B.S., 1963, M.S., 1965, Iowa State 
RUSSELL R. RILEY, COL., USMC, Pro-
fessor of Naval Science 
B.A., 1936, Hastmgs 
WILLIAM F'. RILEY, Associate Profes-
sor of Engineering Mechanics 
B.S.M.E., 1951, CamegU! Institute of 
Technology; M.S., 1958, Illinois Institute 
of Technology 
WILLIAM A. RISHELL, Associate, 
Poultry Science 
B.S., 1962, Maryland; M.S.,1965, Iowa 
State 
JAM ES S. RISING, Professor of Engi-
neering Graphics and Head of the De-
partment 
M.E.. 1925, Rensselaer; M.S., 1936, 
New York State College for Teachers 
M. JANET RISTY, Instructor in English 
B.A., 1963, Augustana (Sioux Falls); 
M.A .. 1966, Auburn 
WILLIAM F·. RITTER, Associate, Agri-
cultural Engineering 
B.S.A .. 1965, Guelph (Canada); B.A.S., 
1966, Toronto (Canada) 
THOMAS A. ROBB, Assistant Professor, 
Extension Area Director, Cooperative 
Extension Service . 
B.S., 1949, Iowa State; M.B.A., 1964, 
Iowa 
EVA L. ROBBINS, Instructor, Library 
B.S., 1921, Iowa State 
OPAL M. ROBERSON, Associate Pro-
fessor of Textiles and Clothing 
B.S., 1926, Oklahoma; M.A., 1949, 
Columbw 
DONALD M. ROBERTS, Professor of 
Nuclear Engineering 
B.S., 1945, Alberta (Canada); M.S., 
1949, Ph.D., 1953, Purdue 
ELIOT C. ROBERTS, Professor of Agron-
omy; Professor of Horticulture 
B.S., 1950, Rhode Island; M.S., 1952, 
Ph.D., 1955, Rutgers 
DONALD S. ROBERTSON, Professor of 
Genetics 
A.B., 1947, Stanford; Ph.D., 1951, Cal-
ifornw Institute of Technology 
FRED ROBERTSON, Assistant Professor 
of Mathematics 
A.B., 1923, A.M., 1927, Indiana 
THYRELE ROBERTSON, Associate, Eco-
nomics 
B.A., 1961, Utah 
WALDEAN A. ROBICHAUX, Professor 
of Physical Education for Women 
B.S., 1948, Louisiana State; M.S., 1951, 
Ph.D., 1960, Southern California 
EUGENE E. ROBINSON, Assistant Pro-
fessor of Education; Associate Dean of 
Students 
B.S., 1952, M.S., 1957, Nebraska; M.S., 
1958, Ph.D., 1963, Purdue 
JOE L. ROBINSON, Professor of Agron-
omy 
B.S., 1916, Oklahoma State; M.S., 1918, 
Ph.D., 1933, Iowa State 
P. G. ROBINSON, Professor of Mathe-
matics 
B.S., 1914, M.S., 1922, Ph.D., 1925, 
Chzcago 
FRANK ROBOTKA, Professor of Eco-
nomics 
B.S., 1915, M.S., 1921, Wisconsin 
CHARLOTTE E. RODERUCK, Profes-
sor of Food and Nutrition 
B.S., 1940, Pittsburgh; M.S., 1942, 
Washmgton State; Ph.D., 1949, Iowa 
MARTIN H. ROEPKE, Professor of Bio-
chemistry 
B.S., 1928, Kansas State; M.S., 1930, 
Illinois; Ph.D., 1931, Minnesota; M.A., 
1933, Toronto (Canada) 
JOHN M. ROGERS, Instructor in Ap-
plied Art 
B.F.A., 1962, School for Amencan 
Craftsmen 
KEITH D. ROGERS, Associate, Co-
ordinator, AID Contracts 
B.S., 1964, M.S., 1966, Iowa State 
ROY L. ROGERS, Associate, Assistant 
Extension Editor, Cooperative Extension 
Service 
B.S., 1960, Missouri 
THOMAS R. ROGGE, Assistant Profes-
sor of Engineering Mechanics 
B.S., 1958, M.S., 1961, Ph.D., 1964, 
Iowa State 
MILTON L. ROGNESS, AssociatePro-
fessor of Engineering Graphics; Assist-
ant Engineering Classification Officer 
B. of Intenor Arch., 1938, Minnesota; 
M.S., 1954, Iowa State 
ALFRED F. ROHACH, Assistant Pro-
fessor of Nuclear Engineering 
B.S., 1959, M.S., 1961, Ph.D., 1963, 
Iowa State 
IRENE A. ROLAND, Associate, Agricul-
ture and Home Economics Experiment 
Station 
B.S., 1954, M.S., 1959, Iowa State 
ELMER A. ROSAUER, Assistant Pro-
fessor of Ceramic Engineering 
B.Sc., 1953, Purdue; Dr.rer.nat., 1957, 
Bonn (Germany) 
JOSEPHINE L. ROSAUER, Instructor 
in Child Development 
A.B., 1957, Regis; M.S., 1959, Iowa 
State 
W. S. ROSENBERGER, Associate Pro-
fessor of Dairy and Food Industry 
B.S., 1940, Iowa State 
LOUISE M. ROSENFELD, Professor,As-
sistant Director and State Leader, Home 
Economics, Cooperative Extension Ser-
vice. 
B.S., 1928, Iowa State 
MARTIN S. ROSENZWEIG, Associate, 
Statistics 
B.A., 1961, American; M.S, 1964,Iowa 
State 
DALE H. ROSS, Instructor in English 
B.A., 1959, M.A., 1962, Akron 
EARLE D. ROSS, Professor of History 
Ph.B., 1909, Ph.M., 1910, Syracuse; 
A.M., 1912, Ph.D., 1915, Cornell; 
L.H.D., 1952, Grinnell 
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RICHARD F. ROSS, Assistant Professor 
of Veterinary Microbiology and Pre-
ventive Medicine 
D.V.M., 1959, M.S., 1960. Ph.D., 1965, 
Iowa State 
FRED W. ROTH, Associate Professor of 
Agricultural Engineering 
B.S., 1941, M.S., 1951, Michigan State 
L. EVANS ROTH, Professor of Cell Biol-
ogy; Assistant Dean of the Graduate 
College 
A B., 1950, Indtana; M.S., 1955, North-
western; Ph.D., 1957, Chicago 
MALCOLM A. ROUGVIE, Associate Pro-
fessor of Biophysics 
B.S., M.S., 1951, Ph.D., 1954, Mas-
sachusetts Instttute of Technology 
CHALMER J. ROY, ProfessorofGeology; 
Dean of the College of Sciences and 
Humanities 
B.A., 1929, M.A., 1930, Mtssouri; A.M., 
1933, Ph.D., 1936, Harvard 
HARVEY L. ROZ ENDAAL, Instructor 
in Aerospace Engineering 
B.S., 1960, M.Eng., 1965, Iowa State 
NORMAN H. RUDI, Assistant Professor 
of Architecture 
B. of Arch., 1953, Oil/ahoma 
ARTHUR W. RUDNICK, Professor of 
Dairy and Food Industry 
B.S., 1910, Iowa State 
KLAUS RUEDENBERG, Professor of 
Chemistry; Professor of Physics 
Abitur., 1938, Gymnasium, Bielefeld 
(Germany); M.S., 1944, Fribourg 
(Swttzerland); Ph.D., 1950, Zurich 
(Switzerland) 
LEO A. RUGGLE, Instructor in Industrial 
Administration 
B.A., 1957, Loras; M.B.A., 1966, Mich-
tgan State 
ROBERT V. RlJHE, Professor of Agron-
omy 
B.A., 1942, Carleton; M.S., 1948, Iowa 
State; Ph.D., 1950, Iowa 
GLEN A. RUSSELL, Professor of Chem-
istry 
B.Ch.E., 1947, M.S., 1948, Rensselaer; 
Ph.D .. 1951. Purdue 
WILBERT A. RUSSELL, Professor of 
Agronomy 
B.S.A., 1942, Manitoba (Canada); M.S., 
1947. Ph.D .. 1952, Minnesota 
ROBERT E. RUST, Associate Professor 
of Animal Science 
B.S., 1951, Wisconsin; M.S., 1954, 
Michigan State 
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MILDRED B. RYAN, Assistant Professor, 
District Leader, Home Economics rx:o-
grams, Cooperative Extension Serv1ce 
B.S., 1935, M.S., 1964, Iowa State 
KIYOSHI SADANAGA, Associate Profes-
sor of Genetics 
B.S., 1942, Hawaii; M.S., 1951, Ph.D., 
1955, Iowa State 
,JANE SADDLER, Professor of Textiles 
and Clothing 
B.Ed., 1933, IllinotsState Normal; M.S., 
1945, Iowa State 
CHARLES R. SAGE, Associate, Institute 
for Atomic Research 
B.S., 1960, Fairleigh Dickmson 
ROBERT L. SAMUELS, Assistant Pro-
fessor of I<~lectrical Engineering 
B.S., 1939, M.S., 1960, Ph.D., 1963, 
Iowa State 
BJ<:RNARD L. SANDERS, Associate, Eco-
nomics 
B.S .. 1963, M.S., 1964, Iowa State 
C. GORDON SANDERS, Associate Pro-
fessor of Engineering Graphics 
B.A .. 1947, State College of Iowa; M A., 
1949, Colorado State College of Edu-
catwn 
WALLACE W. SANDERS, JR.,Associate 
Professor of Civil Engineering 
B.C.E., 1955, LouLSville; M.S., 1957, 
Ph.D., 1960, Illinois 
DONALD E. SANDERSON, Professor of 
Mathematics 
B.A., 1949, Cornell College; M.S., 1951, 
Califorma InstuuteofTechnology; Ph.D., 
1953, Wisconsin 
BIKAS CHANDRA SANYAL, Associate, 
Economics 
B.S., 195 7, M.S., 1959, Ph.D., 1965, 
CalcuUa (India) 
ALVIE M. SARCHETT, Assistant Pro-
fessor of Education 
B.S., 1938, State College of Iowa; M.S., 
1950, Iowa State 
JOHN E. SASS, Professor of Botany 
B.S., 1924, M.S., 1925, Ph.D., 1929, 
Mtchigan 
ROBERT A. SAUL, Associate Professor 
of Agricultural Engineering 
B.S., 1950, U.C.L.A.; M.S., 1960, Iowa 
State 
CARL J. SAYRE, Assistant Professor of 
Engineering Graphics 
B.S., 1949, M.S., 1965, Iowa State 
CHARLES J.V. SCANIO, Instructor in 
Chemistry 
B.S., 1962, Michigan; Ph.D., 1966, 
Northwestern 
RICHARD P. SCESNIAK, Instructor in 
Physical Education for Men; Assistant 
Football Coach 
B.S., 1963, Iowa State 
JAMES M. SCHAAF, Assistant ProfP.ssor, 
Engineering Extension 
B.S., 1957, Iowa State 
FRANK W. SCHALLER, Professor of 
Agronomy 
B.S., 1937, Wisconsin; M.S., 1940, 
Ph.D., 1948, West Virginia 
JULIAN C. SCHILLETTER, Professor 
of Horticulture; Director of Residence 
B.S., 1922, Clemson; M.S., 1923, Ph.D., 
1930, Iowa State 
WALLACE C. SCHLOERKE, Assistant 
Professor of Education 
A.B., 1947, M.S., 1950, Ed.Spec., 1962, 
Ed.D., 1964, Michigan 
RAYMOND D. SCHLUETER, Instructor 
in Electronics Technology 
B.S., 1956, Iowa State 
GERALD E. SCHLUTER, Associate, Eco-
nomics 
B.S., 1964, Iowa State 
FREDERICK A. SCHMIDT, Associate, 
Institute for Atomic Research 
B.S., 1951, Xavier 
HARRY J. SCHMIDT, Professor of Phys-
ical Education for Men 
B.S., 1925, Iowa State; M.A., 1939, Iowa 
RONALD J. SCHMITZ, Instructor in 
Electrical Engineering 
B.S., 1960, M.S., 1962, Iowa State 
LEO R. SCHNEIDER, Assistant Profes-
sor of Physical Education for Men 
B.S., 1949, Iowa State; M.S., 1950, 
Washington State 
THEODORE L. SCHNEIDER, Associate, 
Institute for Atomic Research 
B.S., 1959, Fairmont State 
WAYNE H. SCHOLTES, Professor of 
Agronomy; Professor of Forestry 
B.S., 1939, Ph.D., 1951, Iowa State; 
M.F., 1940, Duke 
WILLIAM H. SCHRAMPFER, Professor 
of Industrial Administre"ion and Head 
of the Department 
B.A., 1926, J.D .• 1929, Iowa 
DEAN F. SCHREINER, Assistant Pro-
fessor of Economics 
B.S., 1960, Colorado State; M.S., 1963, 
Iowa State 
IRA SCHROEDER, Associate Professor 
of Music 
B.Mus., 1927, Bush Conservatory 
JOHN R. SCHUCK, Associate Professor 
of Psychology 
B.A., 1948, Ph.D., 1958, Ohio State 
FRANK H. SCHULTE, Assistant Pro-
fessor of Horticulture 
B.S., 1958, Wisconsin 
STEPHEN C. SCHULTZ, Instructor in 
Speech 
B.A., 1959, Nebraska; M.A., 1965, 
Stanford 
DAVID L. SCHULZE, Instructor in Eco-
nomics 
B.S., 1961, Iowa State 
DONALD H. SCHUSTER, Associate Pro-
fessor of Psychology 
B.S., 1949, Ohio; M.A., 1953, Minnesota; 
Ph.D., 1961, Southern Califorma 
REINHOLD M. SCHUSTER, Instructor 
in Civil Engineering; Instructor in Con-
struction Technology 
B.S., 1963, M.S., 1965, North Dakota 
State 
L. H. SCHWARTE, Professor of Veter-
inary Pathology 
B.S., 1918, M.S., 1920, Cornell; D.V.M., 
1928, Ph.D., 1934, Iowa State 
FREDERICK SCHWARTZ, Professor of 
Foreign Languages 
B.A., 1935, M.A., 1936, Ph.D., 1948, 
Iowa 
JAMES W. SCHWARTZ, Professor of 
Technical Journalism and Head of the 
Department 
B.S., 1941, M.S., 1960, Iowa State 
FRANKIE N. SCHWENK, Associate, 
Home Management 
B.S., 1962, M.S., 1964, Iowa State 
LILLIAN C. SCHWENK, Assistant Pro-
fessor of Psychology 
B.A., 1947, Iowa; M.S., 1962. Iowa 
State 
BARBARA L. SCHWESER, Instructor 
in Child Development 
B.A., 1959, Grinnell; M.S.. 1964. 
Southern California 
ELMER W. SCHWIEDER, Instructor in 
Sociology 
B.A., 1955, Dakota Wesleyan; M.S. W .. 
1 95 7, Denver 
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CHARLOTTE D. SCHWIEGER, Instruc-
tor in Home Economics Education 
B.S., 1962, Minnesota; M.S., 1966, 
Iowa State 
A. DUNCAN SCOTT, ProfessorofAgron-
omy 
B.S.A., 1943, Saskatchewan (Canada),· 
Ph.D., 1949, Cornell 
J. T. SCOTT, Professor of Economics 
B.A., 1949, Louisanna Polytechnic; 
M.B.A., 1952, ArJwnsas; Ph.D., 1957, 
Iowa State 
RAY SCOTT, Associate, Artist, Publica-
tions Office 
THOMAS M. SCOTT, Assistant Professor 
of Electrical Engineering 
B.S., 1953, Maryland; M.S., 1958, 
Ph.D., 1962, Wisconsin 
TOM E. SCOTT, Assistant Professor of 
Metallurgy 
B.S., 1956, M.S., 1958, Ph .D.. 1962, 
Case 
DONALD C. SCOUTEN, Assistant Pro-
fessor of Electrical Engineering 
B.S .. 1958, M.S., 1960, Oklahoma State; 
Ph.D., 1963, Iowa State 
DONALD G. SCRANTON, Associate, In-
stitute for Atomic Research 
B.S .. 1960, Kansas State College of 
Pittsburg 
MARGUERITE SCRUGGS, Professor of 
Home Economics Education; Assistant 
Dean of the College of Home Economics 
B.S., 1941, M.S., 1946, OklahomaState; 
Ph.D., 1959, Iowa State 
RICHARD C. SEAGRAVE, Associate Pro-
fessor of Chemical Engineering 
B.S .. 1957, Rhode Island; M.S., )959, 
Ph.D., 1961, Iowa State 
.JAMES I<:. SEAHOLM, Associate, Agron-
omy 
B.S., 1952, M.S., 1960, Louisiana State 
FLOY W. SEALOCK, Associate, Institute 
for Atomic Research 
A.B., 1933, Illinois 
RUPERT G. SEALS, Assistant Professor 
of Dairy and Food Industry 
B.S., 1953, Florida A and M; M.S., 
1956, Kentucky; Ph.D., 1960, Washing-
ton State 
KAy S. SEAMONSON, Instructor in 
Physical Education for Women 
B.S .. 1964, Wisconsin State (LaCrosse) 
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VAUGHN A. SEATON, Professor of 
Veterinary Pathology; Head, Veterinary 
Medical Diagnostic Laboratory 
B.S., D.V.M., 1954, Kansas State; M.S. 
1957, Iowa State 
MARTIN D. SECKER, Assistant Profes-
sor of Mathematics 
B.A., 1949, North Texas State; M.A., 
1964, Ph.D., 1966, Texas 
,JOSEPH SEDRANSK, Associate Profes-
sor of Statistics 
B.S., 1958, Prmnsylvanza; Ph.D., 1964, 
Harvard 
GEORGE SEIFERT, Professor of Mathe-
matics 
A.B., 1942, New York State Teachers; 
M.A., 1948, Ph.D., 1950, Cornell 
KARL E. SEIFERT, Assistant Professor 
of Geology 
B.S., 1956, Bowling Green; M.S., 1959, 
Ph.D., 1963, Wz.sconsm 
FRANCES SEIGLER, Instructor in For-
eign Languages 
B.A., 1959, Texas Woman's University 
SUZANNE W. SELBY, Associate, Insti-
tute for Atomic Research 
B.S., 1965, Iowa State 
H. L. SELF, Professor of Animal Science; 
Professor in Charge of Outlying Experi-
mental Farms 
B.S., 1948, Texas A and M; M.S., 1950, 
Texas Technologteal; Ph.D., 1954, Wis-
constn 
ROGER A. SELLEY, Instructor in Eco-
nomics 
B.S., 1963, Iowa State 
LYLE V. A. SENDLEIN, Assistant Pro-
fessor of Geophysics 
B.S., 1958, A.M., 1960, Washmgton 
University; Ph.D., 1964, Iowa State 
JATI K. SENGUPTA, Professor of Eco-
nomics; Professor of Statistics 
B.A., 1953, M.A., 1955, Calcutta 
( lndza); Ph.D., 1962, Iowa State 
GEORGE K. SEROVY, Professor of Me-
chanical Engineering 
B.S., 1948, M.S., 1950, Ph.D., 1958, 
Iowa State 
HELGA SERTORIO, Associate, Bio-
medical Engineering 
Doctor, 1957, Freie Universitat Berlzn 
(Germany) 
LEVERNE K. SEVERSIKE, Assistant 
Professor of Aerospace Engineering 
B.S., 1958, M.S., 1961, Ph.D., 1964, 
Iowa State 
HARRY L. SHADLE, Professor of In-
dustrial Administration 
B.S., 1934, Simpson; M.A., 1940, Ph.D., 
1954, Iowa 
NAOMI D. SHANK, Associate Professor 
of Household Equipment 
B.S., 1945, Iowa State 
WESLEY I. SHANK, Assistant Professor 
of Architecture 
B.A., 1951, Califorma; M.Arch., 1965, 
McGill 
HOWARD R. SHANKS, Associate, Insti-
tute for Atomic Research 
B.S., 1959, Iowa State; M.S., 1965, 
South Dakota School of Mines and Tech-
nology 
HAROLD I. SHARLIN, Professor of His-
tory 
B.S., 1948, Drexel; M.A., 1953, Colum-
bia; Ph.D., 1958, Pennsylvania 
ROBERT A. SHARPE, Associate Profes-
sor of Electrical Engineering 
B.S., 1954, M.S., 1956, Iowa State 
FREDRICA V. SHATTUCK, Professor 
of Speech 
B.A., 1905, Wisconsin 
KENNETH C. SHAW, Assistant Profes-
sor of Zoology 
B.S., 1954, Cincinnati; M.S., 1958, 
Ph.D., 1966, Michigan 
ROBERT E. SHAW, Associate, Institute 
for Atomic Research 
B.A., 1961, Coe; M.S., 1964, Ohio 
ROBERT H. SHAW, Professor of Clima-
tology 
B.S., 1941, M.S., 1942, Ph.D., 1949, 
Iowa State 
JOSEPH J. SHEA, Assistant Professor 
of Child Development 
B.S., 1950, Central Michigan; M.A., 
1954, Ph.D., 1964, Michigan 
P. S. SHEARER, Professor of Animal 
Science 
B.S., 1912, M.S., 1928, Iowa State 
ROBERT W. SHEARER, Assistant Pro-
fessor of Chemical Engineering; Indus-
trial Specialist, Center for Industrial 
Research and Service 
B.S., 1942, Iowa State 
JAMES 0. SHEARMAN, Instructor in 
Civil Engineering 
B.S., 1963, New Mexico State 
MORDECHAI SHECHTER, Associate, 
Economics 
B.S., 1953, Houston 
JOHN B. SHEELER, Associate Professor 
of Civil Engineering; Associate Professor 
of Chemical Engineering; Associate Pro-
fessor of Construction Technology 
B.S., 1950, Ph.D., 1956, Iowa State 
CHARLES E. SHELBY, Associate Pro-
fessor of Animal Science 
B.S., 1948, M.S., 1949, Kentucky; Ph.D., 
1952, Iowa State 
JOHN D. SHELLEY, Associate Professor 
of Technical Journalism 
B.J., 1935, Missoun 
JUDITH E. SHEPARD, Instructor in 
Child Development 
B.S., 1963., Iowa State; M.A., 1966, 
Iowa 
GEOFFREY S. SHEPHERD, Professor 
of Economics 
B.S.A., 1924, Saskatchewan (Canada); 
M.S., 1925, Iowa State; Ph.D., 1932, 
Harvard 
ALBERT M. SHERICK, Associate Pro-
fessor of Education 
B.S., 1952, M.S., 1955, Iowa State 
CHARLES H. SHERWOOD, Associate 
Professor of Horticulture 
B.S., 1939, Iowa State; M.S., 1941, 
Ohio State; Ph.D., 195 7, Michigan State 
EVELYN L. SHIBLES, Assistant Pro-
fessor of Textiles and Clothing 
B.S., 1960, Southwestern Louisiana; 
M.S., 1961, Iowa State 
RICHARD M SHIBLES, Associate Pro-
fessor of Agronomy 
B.S., 1956, Afatne; M.S., 1958, Ph.D., 
1961, Cornell 
EMERSON W. SHIDELER, Professor of 
Philosophy 
A.B., 1937, Pittsburgh; BD., 1940, Cht-
cago Theological Seminary; Ph.D., 1948, 
Chicago 
LOREN E. SHIERS,Associate, Chemistry 
B.S., 1964, Kearney State; M.S., 1966, 
Iowa State 
JESSE E. SHIVELY, Associate, Animal 
Science 
B.S., 1957, M.S., 1963, Purdue 
WERNER W. SHOULTZ, Instructor in 
Mathematics 
B.S., 1958, St. John's (Minnesota); 
M.S., 1963, Iowa State 
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WILLIAM D. SHRADER, Professor of 
Agronomy 
B.S., 1935, M.A., 1941, Missouri; Ph.D., 
1953, Iowa State 
FRANK 0. SHUCK, Assistant Professor 
of Chemical Engineering 
B.S., 1958, M.S., 1960, Ph.D., 1962, 
Carnegie 
PAUL H. SIDLES, Assocfate, Institute for 
Atomic Research 
B.A., 1948, Iowa Wesleyan; M.S., 1951, 
Iowa State 
CLIFFORD M. SIMON, Associate Profes-
sor, Manager, Publications Office 
B.S., 1932, Iowa State 
MARR D. SIMONS, Professor of Plant 
Pathology 
B.S., 1949, M.S., 1950, Utah State; 
Ph.D., 1952, Iowa State 
DAVID L. SIMPSON, Instructor in Mathe-
matics 
B.S., 1960, Mankato State; M.S., 1963, 
Iowa State 
DONALD G. SIMPSON, Assistant Pro-
fessor, Engineering Extension 
B.S., 1956, Iowa State 
WILLIAM R. SIMPSON, Instructor in 
Fire Service, Engineering Extension 
JOHN A. SIMS, Associate Professor of 
Animal Science; Associate Professor of 
Dairy Science 
B.S., 1940, West Viriginia; M.S., 1941, 
PhD., 1962, Iowa State 
,JAMES B. SINATRA, Assistant Profes-
sor of Landscape Architecture 
B.L.A., 1964, Georgia; M.L.A., 1966, 
Pennsylvania 
SUNIL K. SINHA, Assistant Professor 
of Physics 
B.A., 1960, Ph.D., 1964, Cambridge 
(England) 
J. MARVIN SKADBERG, ASsistant Pro-
fessor of Economics 
B.S., 1951, M.S., 1959, North Dakota 
State; Ph.D., 1964, Iowa State 
HAROLD D. SKANK, Associate, Institute 
for Atomic Research 
B.S., 1959, Iowa State 
BERNARD H. SKOLD, Associate Pro-
fessor of Veterinary Anatomy 
D.V.M., 1942, M.S., 1956, Colorado 
State; PhD., 1962, Iowa State 
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WILLIS H. SKRDLA, ProfessorofAgron-
omy 
B.S., 1941, Nebraska; Ph.D., 1949, 
Purdue 
BERNARD J. SLATER, Associate Pro-
fessor of Architecture 
B.Arch. 1946, Notre Dame; M.S., 1953, 
Iowa State 
GARY A. SLEEGE, Associate, Institute 
for Atomic Research 
B.S., 1963, M.S .. 19.66. Iowa State 
MARGARET W. SLOSS, Professor of Vet-
erinary Pathology 
B.S., 1923, M.S., 1932, D.V.M., 1938, 
Iowa State 
FRANTISEK SMETANA, Assistant Pro-
fessor of Music 
1936, State Conservatory (Prague); 
1936-8, Ecole Normal de Music (Paris); 
1941, State Conservatory of Music 
(Prague) 
CLIFFORD E. SMITH, Associate Pro-
fessor of Industrial Engineering 
B.S., 1949, M.S., 1958, Ph.D., 1964, 
Iowa State 
DAVID W. SMITH, Associate, Extension 
Forester 
B.S., 1960, Iowa State 
DONALD P. SMITH, Assistant Professor 
of Engineering Mechanics 
B.S., 1955, M.S., 1965, Iowa State 
E. B. SMITH, Professor of History 
A.B., 1940, Maryville; A.M., 1947, 
Ph.D., 1949, Chicago 
E. MARJORIE SMITH, Instructor, Cata-
loger, Library 
B.A., 1932, State College of Iowa; M.A., 
1950, Denver 
FREDERICK G. SMITH, Professor of 
Botany and Head of the Department; 
Professor of Biochemistry 
B.S., 1939, Chicago; M.S., 1941. Ph.D., 
1943, Wisconsin 
GERALD W. SMITH, Associate Profes-
sor of Industrial Engineering 
B.S., 1952, M.S., 1958, Ph.D., 1961, 
Iowa State 
GERTRUDE M. SMITH, Assistant Pro-
fessor, District Leader, Home Economics 
Programs, Cooperative Extension Ser-
vice 
B.S., 1930, M.S., 1966, Iowa State 
HELEN F. SMITH, Assistant Professor 
of Mathematics 
A.B., 1902, Cornell Unwersity; M.S., 
1919, Iowa State 
,JOAN E. SMITH, Associate, Institute for 
Atomic Research 
B.S., 1966, Kansas State 
JOHN F. SMITH,ProfessorofMetallurgy 
and Chairman of the Department 
B.A., 1948, Kansas Clly; Ph.D., 1953, 
Iowa State 
MARILYN M. SMITH, Assistant Pro-
fessor of Child Development 
B.S., 1958, Oklahoma State; M.S., 1959, 
Oregon State 
RUTH L. SMITH, Instructor in Food 
and Nutrition 
B.S., 1939, Iowa State 
SAMUEL J. SMITH, Associate, Agron-
omy 
B.S., 1961, Auburn 
SHIRLEY JEAN SMITH, Assistant Pro-
fessor of Textiles and Clothing 
B.S., 1951, New York (Plattsburgh); 
, , M.S., 1955, Iowa State 
THOMAS D. SMITH, Lt., USN; Assist-
ant Professor of Naval Science 
B.S., 1960, Nebraska 
VICTOR G. SMITH, Instructor in For-
estry 
B.Sc.F., 1949, M.Sc.F., 1965, Toronto 
(Canada) 
MORTON SMUTZ, Professor of Chem-
ical Engineering; Deputy Director of the 
Institute for Atomic Research and of 
the Ames Laboratory of the United States 
Atomic Energy Commission 
B.S., 1940, M.S., 1941, Kansas State; 
Ph.D., 195 0, Wisconsin 
GEORGE W. SNEDECOR, Professor 
Emeritus of Statistics 
B.S., 1905, Alabama; M.A., 1913, Mich-
igan; D.Sc., 1958, Iowa State 
ELIZABETH ANN C. SNYDER, In-
structor, Library 
B.A., 1956, California (Davts} 
HARRY E. SNYDER, Associate Profes-
sor of Dairy and Food Industry; As-
sociate Professor of Biochemistry 
A.B., 1951, Ph.D., 1959, California 
KEITH N. SODERLUND, Assistant Pro-
f~sor of Mechanical Engineering; As-
sistant Professor of Mechanical Tech-
nology 
M.S., 1959, Michigan 
CHARLES H. SOHN, Instructor in Eng-
lish 
B.S., 1963, Iowa State 
OSV A LDO N. SOTO, Associate Professor 
of Foreign Languages 
Bach. Let., 1946, Col. d. l. Salle (Cuba); 
Dr. en D., 1951, Habana (Cuba) 
DONALD J. SOlTLTS, Associate, Sta-
tistics 
B.S., 1961, Iowa State; M.S., 1962, 
Stanford 
MAURICE W. SOlJLTS, Professor, As-
sistant Director, Cooperative Extension 
Service 
B.S., 1930, Iowa State 
MERLIN G. SPANGLER, Professor of 
Civil Engineering 
B.S., 1919, C.E., 1926, M.S., 1928, 
Iowa State 
MAYNARD L. SPEAR, Associate Pro-
fessor of Animal Science; Associate Pro-
fessor of Veterinary Medicine and 
Surgery 
D.V.M., 1931, Iowa State 
FRANK H. SPEDDING, Professor of 
Chemistry; Professor of Metallurgy; Pro-
fessor of Physics; Distinguished Profes-
sor in Sciences and Humanities; Director 
of the Institute for Atomic Research and 
of the Ames Laboratory of the United 
States Atomic Energy Commission 
B.S., 1925, M.S., 1926, D.Sci., 1949, 
Michigan; Ph.D., 1929, Californta; LLD., 
1946, Drake; D.Sc., 1956, Case 
.JOHN F. SPEER, Associate Professor of 
English 
A.B., 1946, A.M., 1947, Orgon; Ph.D., 
1 95 0, Chicago 
VAUGHN C. SPEER, Professor of Ani-
mal Science 
B.S., 1949, M.S., 1951, Ph.D., 1957, 
Iowa State 
GEORGE M. SPEERS, Associate, Poultry 
Science 
B.S., 1963, M.S., 1965, Iowa State 
RICHARD H. SPRAGUE, Assistant Pro-
fessor of Mathematics 
B.S., 1949, Maryville; M.A., 1952, 
PhD., 1961, Kentucky 
RICHARD SQUIRES, Professor of In-
dustrial Engineering 
B.S., 1931, Purdue; M.S., 1932, Yale 
WILLIAM H. STACY, Associate Profes-
sor of Sociology 
B.S., 1911, Iowa State; M.S., 1922, 
Cornell; Ph.D., 1925, Columbuz 
WILLIAM P. STAMM, InstructorinArch-
itecture 
B.Arch., 1965, Michzgan; M.Arch., 1966, 
Minnesota 
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DAVID L. STAMP, Instructor in Farm 
Operation; Instructor in Agronomy 
B.S., 1964, Iowa State 
.JOHN L. STANI4'0RD, Assistant Profes-
sor of Physics 
B.S., 1960, Texas; Ph.D .. 1965, Mary-
land 
DAVID W. STANIFORTH, Professor of 
Botany; Professor of Agronomy 
B.S.A., 1944, M.Sc., 1946, Saskatchewan 
(Canada); PhD., 1949, Iowa State 
CLAY STAPLETON, Associate Professor 
of Physical Education for Men; Head 
Football Coach 
B.S., 1948, Tennessee 
DENNIS R. STARLEAF, Assistant Pro-
fessor of Economics 
A.B.. 1959, M.A.. 1960, Cahfornta; 
PhD .. 1967, Vanderbilt 
WILLIAM STAUB, Instructor inGeology 
B.S., 1956, M.A., 1960, Washington 
(St. Louis) 
ARCH STEEL, Instructor in Physical Ed-
ucation for Men; Assistant Football 
Coach 
B.S., 1940, Bowling Green; M.A., 1947, 
Michtgan 
TOMMY K STEIGLEDER, Instructor in 
Physical Education for Men; Assistant 
Football Coach 
B.S., 1950, Oklahoma Central; M.A., 
1954, Colorado Western 
DONALD L. STEINER, Instructor in 
English 
B.S.E., 1962, M.A., 1964, Northern Il-
linois 
WAYNE A. STENSLAND, Associate, In-
stitute for Atomic Research 
B.S., 1958, M.S., 1961, Iowa State 
DAVID T. STJ<:PHENSON, Assistant Pro-
fessor of Electrical Engineering 
B.S., 1958, Washington State; M.S., 
1962, Ph.D., 1965, Illinois 
.JAMES A. STEPHENSON, Assistant Pro-
fessor of Economics 
B.A., 1960, Wittenberg; M.A., 1964, 
Ph.D., 1965, California 
E. ROGER STEVENS, Associate, Institute 
for Atomic Research 
B.S., 1953, Kansas State Collegeo[Pit/8-
burg; M.S., 1961, Iowa State 
JOHN D. STEVENS, Assistant Professor 
of Chemical Engineering 
B.S., 1960, Clarkson; PhD., 1965, Mich-
igan State 
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F. DEE STEVENSON, Associate Profes-
sor of Chemical Engineering 
B.S., 1955, Utah; Ph.D., 1962, Oregon 
State 
EMMET J. STEVERMER, Assistant Pro-
fessor of Animal Science 
B.S., 1958, M.S., 1960, Ph.D., 1962, 
Wisconsin 
ROBERT M. STEWART, .JR., Professor 
of Electrical Engineering; Professor of 
Physics; Associate Director, Computation 
Center 
B.S.. 1945. PhD.. 1954, Iowa State 
DAHLIA A. STOCKDALE, Instructor in 
fo~ducation 
B.A., 1953, State College of Iowa 
GUY A. STOCKDALE, Associate, 
Entomology 
B.S., 1924, Iowa State 
HAROLD J. STOCKDALE, Assistant Pro-
fessor, Extension Entomologist, Co-
operative Extension Service 
B.S., 1958, M.S., 1959, Ph.D., 1964, 
Iowa State 
ARTHUR L. STOECKER, Instructor in 
F..conomlcs 
B.S., 1965, Kansas State 
Vl<:RNON F. STONE, Professor of Archi-
tecture 
B .Arch., 1948, Washmgton 
EVERETT G. STONEBERG, Professor 
of Economics 
B.S., 1942, M.S .. 1953, Iowa State 
ROBERT J. STRACHAN, Assistant Pro-
fessor of Engineering Graphics 
B.S., 1957, M.S., 1961, Iowa State 
,JAMES R. STRAIN, Professor of f<:Co-
nomics 
B.S., 1950, M.S., 1955, Purdue; Ph.D., 
1 95 7, Oregon State 
NORMAN V. STRAND, Professor of Sta-
tistics 
B.S., 1934, M.S., 1935, South Dakota 
State 
GEORGE 0. STRAWN, Instructor in 
Mathematics; Instructor inC omputer Sci-
ence 
B.A., 1962, Cornell College 
,JOHN W. STRIBLING, Associate, Opera-
tions Manager, \VOl, AM-FM 
.JOSEPH A. STRITZEL, Professor of 
Agronomy 
B.S .• 1949, M.S., 1953, Ph.D., 1958, 
Iowa State 
ARTHUR W. STRUSS, Associate, In-
stitute for Atomic Research 
B.S., 1963, Illinois; M.S., 1965, Iowa 
State 
ROLAND G. STRUSS, Associate, Institute 
for Atomic Research 
B.S., 1953, B.S., 1957, Nebraska; M.S., 
1966, Iowa State 
DEAN L. STUCK, Associate, Teacher 
Education 
B.S., 1954, Northwest Missouri; M.A., 
1958, Drake 
FREDERICK W. STUVE, Associate Pro-
fessor of Aerospace Engineering 
B.S., 1947, Texas A and M; M.S., 1952, 
Texas 
LENORE M. SULLIVAN, Professor 
Emeritus of Institution Management 
B.S., 1927, Montana State; M.S., 1929, 
Iowa State 
GEORGE E. SUMMERS, Associate, In-
stitute for Atomic Research 
B.S., 1930, Iowa State 
CHANG-TSAN SUN, Assistant Professor 
of Engineering Mechanics 
B.S., 1953, Taiwan; M.S., 1960, Stevens; 
Dr. Eng., 1964, Yale 
EDITH M. SUNDERLIN, Professor of 
Child Development 
B.S., 1924, Iowa State; M.A., 1931, 
Iowa 
CLAYTON SUTHERLAND, Associate 
Professor of Physical I<:ducation for Men 
B.A., 1923, Coe 
WALTER L. SUTHERLAND, Associate, 
Institute for Atomic Research 
B.S., 1957, Kansas State Teachers 
HARRY J. SVEC, Professor of Chem-
istry 
B.S., 1941, John Carroll; Ph.D., 1950, 
Iowa State 
PEARL SWANSON, Professor of Food 
and Nutrition 
B.S., 1916, Carleton; M.S., 1924, Min-
nesota; PhD., 1930, Yale 
CLAYTON A. SWENSON, Professor of 
Physics 
B.S., 1944, Harvard; Ph.D., 1949, Ox-
ford (England) 
MELVIN J. SWENSON, Professor ofVet-
erinary Physiology and Head of the 
Department of Veterinary Physiology 
and Pharmacology 
D.V.M., 1943, Kansas State; M.S., 1947, 
Ph.D., 1950, Iowa State 
RUSSELL SWENSON, Associate Profes-
sor, Extension Area Director, Coopera-
tive Extension Service 
B.S., 1949, Iowa State; M.S., 1958, 
Wisconsin 
CURRAN S. SWIFT, Instructor in Elec-
trical Engineering 
B.S., 1962 , M.S., 1964, Iowa State 
WILLIAM P. SWITZER, Professor of 
Veterinary Microbiology and Preventive 
Medicine 
D.V.M., 1948, Texas A and M; M.S., 
1951, Ph.D., 1954, Iowa State 
E. P. SYLWESTER, Professor of Botany 
and Plant Pathology 
B.A., 1930, St. Olaf; M.S., 1931, Ph.D., 
1946, Iowa State 
JEROME H.SYMONS, Instructor in Phys-
ical Education for Men; Diving Coach 
B.S., 1957, Illinois State; M.Ed., 1961, 
Illinois 
MOHAMMED A. TABATABAI, Associ-
ate, Agronomy 
B.S., 1958, Baghdad (Iraq); M.S., 1960, 
Oklahoma State; Ph.D., 1965, Iowa State 
JUDY A. TADLOCK, Associate, Institute 
for Atomic Research 
B.S., 1966, Briar Cllff 
PAUL C. TAFF, Professor, Cooperative 
Extension Service 
B.S.A., 1913, Iowa State; LL.D., 1949, 
Loras 
WILLARD L. TALBERT, JR., Assistant 
Professor of Physics 
B.A., 1954, Colorado; Ph.D., 1960, Iowa 
State 
ROSS B. TALBOT, Professor of Govern-
ment and Head of the Department of 
History, Government and Philosophy 
B.A., 1941, Illinois Wesleyan; M.A., 
1949, Ph.D., 1953, Chzcago 
VICTOR M. TAMASHUNAS, Associate 
Professor of Industrial Engineering 
B.S., 1950, M.S., 1959, Iowa State 
MARGHERITA TARR, Associate Profes-
sor of Landscape Architecture 
B.S., 1926, Iowa State 
OSCAR E. TAUBER, Professor of Zool-
ogy and Chairman of the Department 
of Zoology and Entomology 
B.S., 1930, James Millikin; M.S., 1932, 
Ph.D., 1935, Iowa State 
EVE L. TAUSS, Associate, Institute for 
Atomic Research 
B.S., 1966, Chicago 
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JULIAN H. TAYLOR, Instructor in Eco-
nomics 
B.A., 1965, Kansas State Teachers 
MARVIN K. TAYLOR, Instructor in Aero-
space Engineering 
B.S., 1960, M.S., 1965, Iowa State 
ROBERT E. TAYLOR, Associate Profes-
sor of Animal Science 
B.S., 1955, M.S., 1957, Utah State; 
Ph.D., 1959, Oklahoma State 
DENNIS E. TEDLOCK, Assistant Pro-
fessor of Anthropology 
B.A., 1961, New Mexico; Ph.D., 1967, 
Tulane 
BARBARA J. TETERS, Associate Pro-
fessor of Government 
B.A., 1946, Michigan; M.A.,1949, Ph.D., 
1955, Washington 
ROLF H. W. THEEN, Assistant Profes-
sor of Government 
A.B., 1959, Manchester; M.A., 1962, 
Ph.D., 1964, Indiana 
HAROLD E. THEILE, Instructor, Engi-
neering Extension 
B.S., 1957, Iowa State 
JAMES P. THEISEN, SSgt., USAF; In-
structor in Air Force Aerospace Studies 
HERBERT H. THIES, Instructor in Elec-
tronics Technology 
B.S., 1957, Iowa State 
WILBUR C. THOBURN, Assistant Pro-
fessor of Physics 
B.S., 1921, Allegheny; M.S., 1931, 
Chicago; Ph.D., 1956, Iowa State 
BYRON H. THOMAS, Professor of Bio-
chemistry 
B.S., 1922, California; M.S., 1924, Ph.D., 
1929, Wisconsin 
DAVID R. THOMAS, Assistant Professor 
of Statistics 
B.S., 1960, M.S., 1962, Oregon State; 
Ph.D., 1965, Iowa State 
JAMES M. THOMAS, Instructor in Psy-
chology 
B.S., 1961, M.S., 1963, Iowa State 
ROBERT W. THOMAS, Associate Pro-
fessor of Economics 
B.A., 1948, M.A., 1951, New Mexico; 
Ph.D., 1962, Iowa State 
VIRGINIA F. THOMAS, Associate Pro-
fessor of Home Economics Education 
B.S., 1936, West Virginia State; M.S., 
1949, West Virginia; Ph.D., 1965, Ohio 
State 
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DONALD K THOMPSON, CAPT. USAF, 
Assistant Professor of Air Force Aero-
space Studies 
B .B.A., I 959, Mmn.esota 
GLEN 0. THOMPSON, Associate, Ex-
tension Recreation Specialist, Coopera-
tive Extension Service 
B.S, 1964, Iowa 
HARVEY E. THOMPSOl':, Professor of 
Agronomy 
B.S., I947, M.S., 1948, Ph.D, I951, 
Wtsconsm 
LEON E. THOMPSON, Assistant Pro-
fessor, Associate Extension Editor, Co-
operative Extension Service 
B.J., 1950, Mtssoun; M.S., 1964, Iowa 
State 
LOUIS M. THOMPSON, Professor of 
Agronomy; Associate Dean of the Col-
lege of Agriculture 
B.S., 1935, Texas A and M; M.S. 1947, 
Ph.D., 1950, Iowa State 
:"JELLE E. THOMPSON, Associate Pro-
fessor of Food and :--.Jutrition 
R.S., 1934, Iowa State; M.A., 1941. 
Columbta 
PETER E. THOMPSON, Associate Pro-
fessor of Genetics 
B.S., 1954, AJ S, 1956, Purdue; Ph.D .. 
1959, Texas 
SAMUEL H. THOMPSO!\:, Professor 
Emeritus of Economics 
B.S., 19I4, Ph.D, 1938, Mtnnesota, 
MS., 1923, Iowa State 
WILLIAM H. THOMPSON, Professor of 
Industrial Administration 
B S., 1934, Pennsylvanw State; MS. 
1939, Syracuse; Ph.D .. 1948, Iowa StaLe 
<a:ORGE W. THOMSON, Professor ,of 
Forestry 
B.S. 1943, M.S., 1947, Ph.D. 1956, 
Iowa State 
EHIK THORBECKJ<:, Professor of Eco-
nomics 
1949, Netherlands School of Economics, 
Ph.D .. 195 7, Callforma 
HOBERT THRIFT, Associate, Chemistry 
LOIS H. TIFFANY, Professor of Botany 
B.S .. 1945, M.S., 1947, Ph.D .. 1950, 
Iowa State 
CAROL R. TILFORD, Instructor in Child 
Development 
B.S., 1964, St. Cathenne, M.S., 1966, 
Iowa State 
LEROY C. TIMM, Professor of Physical 
Education for Men; Head Baseball 
Coach 
B.S., I93I, Minnesota; M.A., 1933, New 
York 
.JOHN F. TIMMONS, Professor of. Eco-
nomics 
B.S., I 938, M.A., 1939, 1\Jissoun; Ph.D., 
1945, Wtsconsin 
RONALD L. TINNERM EIER, Assistant 
Professor of Economics 
B.S., 1958, Iowa State; M.S., 1962, 
Montana State; Ph.D., 1965, Wisconsin 
CARL L. TIPTON, Assistant Professor 
of Biochemistry 
B.S., I 954, M.S, I 957, Nebraska; Ph.D., 
I 961, Illinots 
:"JANCY M. TOLMAN, Associate, 
J<:ntomology 
B.S., 1956, MaryVLlle (Tennessee); M.S., 
1958, Ph.D., 1961, Ohio State 
BETTY L. TOMAN, Professor of Physi-
cal Education for Women 
B.S., I948, Wtsconsm; M.S.,1957, Iowa 
State 
DAVID G. TOPEL, Assistant Professor 
of Animal Science 
R S., I 960, Wisconsin; M.S., 1962, 
Kansas State; Ph.D, I 965, Mtchtgan 
State 
WALTER ,J. TOPOREK, Assistant Pro-
fessor of Architecture 
B.Arch., 1958, Mamtoba (Canada); M. 
Arch., I 963, Pennsylvama 
DAVID H. TORGESON, Associate, In-
stitute for Atomic Research 
A.B, I 958, Luther; M.S., 1960, Iowa 
State 
.JACK P. TOSDALI<:, Associate, Institute 
for Atomic Research 
B.S., 1964, Mtchtgan Technologteal 
GEORGE R. TOWN, Professor of Elec-
trical Engineering; Dean of the College 
of Engineering 
E.E., I 926, D.Engr., 1929, Rensselaer 
. 
CHARLES L. TOWNSEND, Associate 
Professor of Electrical Engineering 
B.S., I 953, Oklahoma; M.S., 1957, 
Ph.D., I 963, Iowa State 
WALTER S. TRAHANOVSKY, Assistant 
Professor of Chemistry 
B.S., 1960, Frankhn and Marshall; 
Ph.D., I 963, Massachusetts Institute of 
Technology 
,J. BRIAN TRAM B LEY, Assistant Pro-
fessor of Electronics Technology 
B.S., 1961, M.S., 1962, North Dakota 
State 
,JANICE C. TRAYNHAM, Instructor in 
Institution Management 
B.S., 1964, North Carolma (Greens-
boro); M.S., 1966, Iowa State 
ALLEN H. TRENKLE, Associate Pro-
fessor of Animal Science 
B.S., 1956, Nebraska; M.S., 1958, Ph.D., 
1960, Iowa State 
C. J. TRISKA, Associate Professor of 
Electrical Engineering 
B.S., 1950, M.S., 1956, Ph.D., 1961, 
Iowa State 
ROHIT K. TRIVEDI, Instructor in Metal-
lurgy 
B. Tech., 1960, Indian Instllute of Tech-
nology (Kharagpur, India); M.S., 1964, 
Ph.D., 1966, Carnegte Instuute of Tech-
nology 
FREDERICK R. TROEH, Assistant Pro-
fessor of Agronomy 
B.S., 1951, M.S., 1952, Idaho; Ph.D, 
1963, Cornell 
DARRYL J. THULIN, Instructor in Aero-
space Engineering 
B.S.,1961, M.S.,1965, IowaState 
CLYDE R. TRUPP, Associate, Agronomy 
B.S., 1963, MS., 1965, Idaho 
GEORGE T. TSAO, Associate Professor 
of Chemical J<:ngineering 
B.S.. 1953, Natwnal Tatwan; M.S., 
1956, Flonda; Ph.D, 1960, Mtchtgan 
MELVIN J. TSCHETTER, Associate, In-
stitute for Atomic Research 
B.A. 1954, Augustana (Sww.: Falls) 
,JESUS 0. TlJAZON, Instructor in Elec-
trical Engineering 
B.S., 1962, Mapua Instz.tlde of Tech-
nology (Phz.lippmes); M.S., 1965, Iowa 
State 
ALLEN B. TUCKER, Assistant Profes-
sor of Physics 
B.Sc., 1958, Massachusetts Instllule of 
Technolol{y; Ph.D., 1965, Stanford 
MARY A. TUCKER, Associate, Institute 
for Atomic Research 
B.S., 1961, North Dakota State; M.S., 
1965, Iowa State 
RICHARD E. TURLEY, Assistant Pro-
fessor of Nuclear Engineering 
B.S., 1955, M.S., 1958, Utah 
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WILLIAM .J. TURNER, Associate, Eco-
nomics 
B.E. 1931, WisconsinState(RiverFalls) 
J. \VILLIAM UHRIG, Assistant Professor 
of Economics 
B.S, 1954. Ph.D., 1965, Iowa State 
MARTIN J. ULMER, Professor of Zo-
ology 
B.S., 1942, M.S., 1943, Ph.D .. 1950, 
Michigan 
MARTIN A. ULRICH, Associate, Eco-
nomics 
B.S A .. 196:J, M.S.C., 1964. A1amtoba 
(Canada) 
EDWIN F. lJLVELING, Associate, Eco-
nomics 
B.S .. 1962, Iowa State 
WILLIAM R. UNDERHILL, Professor 
in Charge of Speech 
A.B., 1946, Manchester; M.A., 1947, 
Ph.D., 1955, Northwestern 
RICHARD H. UNGEH, Assistant Profes-
sor of Electronics Technology 
B.S., (Physics}, 1950, B.S., (E.E.) 1960, 
Iowa State 
RAYMOND E. UNTRAUER, Professor 
of Civil J<:ngineering 
B.S., 1948, Iowa State; M.S., 1951, 
Colorado, Ph.D., 1961, Illmoz.s 
l\11NORU URABE, Professor of Mathe-
matics 
B.S., 1940, Dr.Sci. 1953, Htroshima 
(Japan) 
KYRIAKOS C. VALANIS, Professor of 
Engineering Mechanics 
B.S., 1955, M.S., 1957, Imperwl Col-
lege (England); Ph.D., 1963, Purdue 
CARLOS G. VALI<:NZUELA, Associate, 
Institute for Atomic Research 
B.S., 1964, M.S., 1965, Anzona 
AG UST VALFELLS, Assistant Professor 
of Nuclear Engineering 
B. Eng., 1957, McGdl (Canada); S.M., 
1959, Massachusetts Institute of Tech-
nology; M.S., 1960, Ph.D., 1962, Iowa 
State 
FRED J. VALL IE R, Assistant Professor 
of Speech 
B.A., 1959, M.A., 1961, Unwerslly of 
the Pacific 
,JANE E. VALL IE R, Instructor in I<:nglish 
B.A., 1963, Morningsic:k 
BENJAMIN F. VANCE, Associate Pro-
fessor of Horticulture 
B.S., 1948, Missoun 
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RENE I . VAND ENDRI ES, Associate, 
Economics 
C.E. 1960, Louvam (Belgwm), M.S., 
1963, Iowa State 
PHILIP E. VA!\: DE VOOIUH:.Instructor, 
Serials Librarian, Library 
B.A., 1958, Bethel; B.D., 1961, Central 
Baptist Theologtcal Semmary; M.S., 
1966, Mmnesota 
HYLKE VAN DE WETERING, Assist-
ant Professor of Economics 
B.Sc., 1959. M.A., 1961, McGtll (Can-
ada); Ph.D., 1964, Iowa State 
LARRY C. VANDER HEYDEN, Instruc-
tor in Physical Education for Men: As-
sistant Football Coach 
B.S .. 1961, Iowa State 
MARTIN ,J. VAN DER MAATEN, As-
sistant Professor of Veterinary Micro-
biolog-y and Preventive Medicine 
D.V.M .. 1956, Ph.D., 1964, Iowa State 
.JAMES K VAN OY KE, Instructor in 
Industrial Administration 
B.S., 1964, Iowa State; M.A., 1966. 
Iowa 
LAHHY D. VAN FOSSEN, Assistant Pro-
fessor of Agricultural Engineering 
B.S., 19.57, M Voc Ed., 1963, Iowa 
State 
(;ARY A. \'A!\: GELDER, Instructor. 
Veterinary Diagnostic Laboratory 
D.V.M., 1965, Iowa State 
HAROLD VAN HORN, JR., Associate 
Professor of Animal Science; Associate 
Professor of Dairy Science 
B.S., 1958, M.S., 1959, Kansas State; 
Ph.D., 1962, Iowa State 
HELGA VAN ITEN, Instructor in For-
eign Languages 
B.A .. 1958, Dubuque 
RICHARD J. VAN ITEN, Assistant Pro-
fessor of Philosoohv 
B.A .. 1957, Dubuque; MA, 1961, 
Ph.D., 1964, Iowa 
DELMAR B. VAN METER, Assistant 
Professor of Mechanical Engineering 
B.S. (A.E.}, 1954, B.S fM.E.), 1957, 
M.S. 1958, Mtssoun 
PAUL VAN MOESEKE, Professor of 
Economics 
Cand. Sc1 . 1953, Jr., 1956, Ghent 
(Belgwm); L1c. Ec. 1959, Louvam 
(Belgwm); M.S., 1960, Iowa State; 
M.A., 1961, Ph.D., 1964, Yak 
ROBERT VAN SLOOTEN, Associate, 
Economics 
A.B .. 1962, Colgate 
HELEN J. VAN ZANTE, Associate Pro-
fessor of Household Equipment 
B.S., 1928, South Dakota State; M.S., 
1942, Ph.D., 1946, Iowa State 
BETTY LOU VARNUM, Associate, Pro-
ducer, Children's Program Supervisor, 
WOI 
B.A, 1953, Wisconsm; B.S., 1954, Wts-
consm State ( Plattevtlle) 
HARRY C. VAUGHAN, Associate, Agron-
omy 
B.S., 1955, Flortda State; M.S., 1963, 
Iowa State 
RICHARD C. VAUGHN, Associate Pro-
fessor of Industrial Engineering 
B.A. 1948, Mtchigan State; M.I E., 
1955, Toledo 
RAYMOND A. VELINE, Associate Pro-
fessor of r:lectrical Engineering; Engi-
neering Classification Officer 
B S. (G.E.), 1936, B.S. (E E }, 1946, 
Iowa State 
.JOHN D. VERHOEVEN, Associate Pro-
fessor of Metallurgy 
B.S., 1957, M.S., 1959, Ph.D., 1963, 
Mochtgan 
.JOHN G. VERKADE, Associate Professor 
of ( 'hemistry 
B.S, 1956, Ph.D., 1960, Illtnots; M.A., 
1957, Harvard 
DONALD A. VER PLOEG, Associate, 
Writer Director, Film Production Unit 
B.S .. 1960, Iowa State 
MARCENA C. VER PLOEG, Associate, 
Home Management, Cooperative Exten-
sion Service 
B S., 1961, MS., 1966, Iowa State 
HI CHARD L. VETTER, Assistant Pro-
fessor of Animal Science 
B.S, 1953, M.S., 1957, Illinots; Ph.D., 
1960, Wtsconsm 
RUSSELL M. VIFQUAIN, Professor of 
Agriculture 
A.B., 1915, A.B.Ed., 1927, Nebraska 
Wesleyan; M.Sc., 1917, Missouri 
ANN VINOGRADE, Instructor in Foreign 
Languages 
M.A., 1944, Wisconsin 
Br:RNARD VINOGRADE, Professor of 
Mathematics 
B.S., 1937, Ctty College (CUNY); M.A., 
1940, Ph.D., 1942, Michigan 
DONALD E. VOELKER, Associate· Pro-
fessor of Animal Science; Associate Pro-
fessor of Dairy Science 
B.S. 1943, M.S., 1950, Iowa State 
,JERALD M. VOGEL, Instructor in Aero-
space Engineering 
B.S., 1962, M.S., 1965, Iowa State 
PAl! L A. VOHS, ,J H., Assistant Professor 
of \\'ildlife Biology 
R.S., 1955, Kansas State; M.A, 1958, 
Southern Ill mots, Ph .D.. 1964, Iowa 
State 
ADOLF F. VOICiT, Professor of Chem-
istry; Assistant Director of the Institute 
for Atomic Research and of the Ames 
Laboratory of the United States Atomic 
Energy Commission 
B.S., 1935, Pomona; M.A., 1936, Clare-
monl; Ph .D., 1942, Mtchtgan 
K C. \'OLZ, Professor of Horticulture 
B.S., 1914 . .Aftclllpan State; .Af.S . 191 H. 
Cornell 
CARL F. VO!\:DH.A, Assistant Professor 
of c;eology 
B.S., 1956. MS., 1958, Ph D., 1963, 
Nebrasl?a 
PAllL \\7• VON \VIEDENFIELD, Lt. 
Col, l TSAF, Professor of Air Force Aero-
space Studies and Head of the Depart-
ment 
B.A., 19.58, Syracuse 
H EGIS D. VOSS, Associate Professor of 
Agronomy 
B.S., 19.52. J.H S. 1960, Ph D .. 1962, 
Iowa State 
HO:'\ALD E. VOSS, Associate, Agronomy 
B.S, 1964, l\1 S. 1966, Nebraslw 
\\'1 L L El\1 ,J. \'HEEKE!\:, Associate, 
Agronomy 
B.Sc. 1961. M.$c., 1966. Utrecht 
f Netherlands) 
YA<; D. \\'ADH\\'A, Associate Professor 
of :\1 athematics 
B A., 1951, M.A .. 1953. DeUu flndwJ. 
Ph.D. 1957, Calcutta flndw) 
ALBEHT L. \\'ALKER, Professor of Eng-
lish and Chairman of the I >epartment 
of English and Speech 
B.A., 1929, Park; M.A., 1930, Ph.D., 
1936. Iowa 
H0!\1ER \\'. \\'ALKER, Professorofl>airy 
and Food Industry; Professor of Bacteri-
ology; Professor of Animal Science 
B.S.. 1951, Pennsylvama State; M.S., 
1953, Ph.D., 19.55. WlSCOTlSlll 
.JOSEPH K. \1\'ALKt•P, Professor of In-
dustrial Engineering and Head of the 
Department 
A.B .. B.M.E., 1932, I E., 1941. Ohw 
State 
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BETTIE (;. 'NALLACE, Instructor in 
Mathematics 
R.S., 1960, M.S., 1965. Mississippi State 
.JAMI•:S .J. \\1ALLACE, Professor of Eco-
nomics 
B.S., 1916, Iowa State 
.Jll\tl\tY G. \\'ALLACE, Instructor in En-
gineering Mechanics 
B.S .. 1961, M.S .. 1964,MtsstsstppiState 
.JACK H. \\1ALLIN, Professor of Plant 
Pathology 
B.S.. 1939, Plz.D., 1944, Iowa State 
.JANI•:T M. \\1ALLIN, Instructor in Physi-
cal Education for Women 
.JAMES A. WALSH, Associate Professor 
of Psychology; Associate Professor of 
Statistics 
B.S .. 1960, M.S., 1961, Ph.D., 1963, 
Washml!ton 
THOMAS E. \\'ALSH, Assistant Profes-
sor of Institution Management 
R.S .. 1953, M.A., 1962, Mtchigan State 
DONALD E. WANDLING, Instructor in 
Mechanical Engineering; Instructor in 
Mechanical Technology 
R.S., 1964, Iowa State 
TON(; E:--J<i \\'A:--J<;, Associate, Economics 
R.A. 19.56. Natwnal Twwan (Ciwza); 
M.S .. 19().'J. Auburn; Ph.D, 1966, Iowa 
State 
:'\JORVAL ,J. \\'AHDLE, Associate Pro-
fessor of Agricultural Engineering 
B S., 1937, M.S., 1946, Idaho; Ph.D .. 
1949, Iowa State 
I{ ENN ETH 1>. \\'AHE, Associate Pro-
fessor of Forestry 
R.S.F. 19.56, WestVtrgmw;M.F .19.57, 
Ph.D .. 1960, Yale 
HOY E. \\'AHMA!\:, Associate Professor 
of Psychology; Associate Director, Stu-
dent ( · ounseling Service 
A.B .. 1949, West Virguua, M.A., 1950, 
Ph.D., 19.58, Ohw State 
TH Jo:ODOH E \\'AHl\1 B HAND, Instructor 
in Speech 
B.A., 1964, New York 
DONALD H. WAH:'\:I<:H, Associate Pro-
fessor of Animal Science 
B.S., 1942, M.S., 1949, Mtssourt; Ph.D., 
1960, Iowa State 
.JAMES L. WARNER, Assistant Profes-
sor, Assistant Director, Information Ser-
vice 
A.B., 1948, Mtchtgarz 
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MARGAHET C. \\'AH!\:ING, Professor 
of Textiles and Clothing and Head of 
the Department; Professor of Sociology 
B.A., 1936, Mornmgstde; B.S., 1944, 
M.A, 1945, Washmpton; Ph.D .. 1956, 
MzchtRan State 
RICHARD D. \\'ARREN, Assistant Pro-
fessor of Sociology; Assistant Professor 
of Statistics 
B.S., 1952, M.S .. 1960, Ph.D .. 1965, 
Iowa State 
ARTHUR W. WAHHICK, Associate, 
Agronomy 
B.S., 1962, M.S .. 1964, Iowa State 
WALLACE M. \\'ASS, Professor of Vet-
erinary Medicine and Surgery, Head 
of the Department of Veterinary Clinical 
Sciences 
D.V M., 1953, Ph.D., 1961, Mmnesota 
Bl1RTON H. \\'ATKINS, Assistant Pro-
fessor, Engineering Extension 
B.S., 1950, Iowa State 
CLAIR B. WATSON, Professor of Ap-
plied Art 
B.F.A .. 1935. Nebraska; MFA .. 1946, 
Colorado 
.JAMES D. WATSON, Instructor in Math-
ematics 
B.A., 1954, BemtdJz State; M.A .. 1960. 
Mznnesota 
.JOHN R. WEBB, Associate Professor of 
Agronomy 
B.S., 1940, M.S., 1942, West Vzrgznza; 
Ph.D., 1953, Purdue 
MARGARET R. WEBB, Associate, Veter-
inary Pathology 
B.S., 1964, Roclly Mountazn College 
C. R. WEBER, Professor of Agronomy 
B.S .. 1940, M.S., 1941, lll.mots; Ph.D .. 
1948, Iowa State 
HEHMAN 0. \\'EBER, Associate, Institute 
for Atomic Research 
B.S .. 1960, M.S .. 1962. Crezglzton 
THOMAS A. \\1EBER, Associate Profes-
sor of Physics 
B.S., 1956. De Paul: Ph.D. 1961, Notre 
DaTTW 
WALTER F. WEDIN, ProfessorofAgron-
omy 
B.S .. 1950. M.S. 1951, Ph.D., 1953, 
Wisconszn 
1<:. EDWARD WEDMAN, Professor ofVet-
erinary Microbiology and Preventive 
Medicine; Associate Director, Veterinary 
Medical Research Institute 
D.V.M., 1945, Kanscu; State; M.Ph .. 
1956. Ph.D .. 1964, Mmnesota 
GARY WEEDE, Instructor in Education 
B.S., 1961, M.S., 1963, Iowa State 
,JACK L. WEIGLE, Assistant Professor 
of Horticulture 
B.S., 1950, M.S., 1954, Purdue; Ph.IJ.., 
1956, Mtehigan State 
RICHARD J. WEINMAN, Associate Pro-
fessor of Speech 
A.B., 1955, Ph.D., 1965, Indiana; 
M.F.A .. 1956, Columbia 
,J lJDITH WEINTRAUB, Instructor, Cir-
culation Librarian, Library 
B.S., 1963, Pittsburgh; A.M.L.S., 1964, 
Michtgan 
EDWARD B. WEISS, Associate, Studio 
Supervisor, WOI-TV 
B.S., 1948, M.S., 1949, Columbia Col-
lege 
HARRY J. WEISS, Professor of Engineer-
ing Mechanics and Head of the Depart-
ment; Professor of Mathematics 
B.S., 1947, M.S., 1949, D.Sc., 1951, 
Carnegie Institute of Technology 
MIL TON W. WELLER, Associate Pro-
fessor of Wildlife Biology 
A.B., 1951, M.A., 1954, Ph.D., 1956, 
Missoun 
MILD RED K. WELLMAN, Associate Pro-
fessor, District Leader, Home Economics 
Programs, Cooperative Extension Ser-
vice 
B.S., 1922, Wisconsm; M.S., 1947, 
IlltnotS 
J. D. WELLONS I II, Assistant Professor 
of Forestry 
B.S., 1960, M.F., 1962, Ph.D., 1966, 
Duke 
DONALD E. WELLS, Associate Professor 
of Technical Journalism 
B.S.. 1949, M.S., 1950, Wisconsin; 
Ph.D., 1964, Michzgan State 
HELEN L. WELLS, Associate Professor 
of Home Management 
B.S.H.E., 1943, M.S., 1952, B.A., 1961, 
Arkansas; Ph.D., 1958, Cornell 
WILLIAM J. WELSHONS, Professor of 
Genetics and Head of the Department 
A.B., 1949, M.A., 1952, Ph.D., 1954, 
Cali{orma 
DAVID A. WEL THA, Instructor in Child 
Development 
B.A., 1954, St. Olaf; M.A., 1957, State 
College of Iowa 
ROBERT I. WESSEL, Assistant Professor 
of Government 
B.S., 1953, M.S., 1961, Iowa State 
THOMAS F. WEST, Associate, Engineer-
ing Test Supervisor, \\'OI-TV 
D. ERIC WHEELER, Instructor in Arch-
itecture 
BArch.. 1964, Iowa State; AI Arch .. 
1965, Pennsylvama 
THOMAS D. WHEELOCK, Professor of 
Chemical Engineering 
B S., 1949, Ph.D., 1958, Iowa State 
ESTHER L. WHETSTONE, Associate 
Professor, Assistant State Leader, 4- H 
and Youth Programs, Cooperative Ex-
tension Service 
B.S., 1932, M.S., 1945, Iowa State 
!\lARY S. WH ISTLER,Instructorin Home 
1-:conomics Education 
B.S., 1961, M.S., 1966, Iowa State 
.JAMES W. WHITAKER, Assistant Pro-
fessor of History 
B.A., 1960, Oberlm, M.S., 1962, Ph.D .. 
1965, WtSconstn 
MCEL\VYN D. WH ITEKER, Associate 
Professor of Animal Science 
B S., 1951, MS., 1957, Ph.D. 1961. 
Kentucky 
RAY K WHITMORE, Associate, Animal 
Science; Associate, Dairy Science 
B.S., 1958, Iowa State 
.JA!\1ES A. WHITTINGTO!.\!, Instructor 
in Anthropology 
B A., 1959, Lowswna State 
THOMAS \~/.WICKERSHAM, Associate 
Professor of Animal Science 
B.S., 1941, M.S., 1954, Iowa State 
,JOHN P. WIDDOWSON, Associate, 
Agronomy 
B.Agr.Sc., 1956, M.Agr.Sc., 1958, 
Lcncoln College (New Zealand) 
MERLE 0. WIENER, Associate Profes-
sor of Education 
B.S., 1938, Iowa State Teachers; M.S., 
1950, Iowa State 
DONAbD 0. WIERSIG, Assistant Pro-
fessor of Veterinary Physiology and 
Pharmacology 
D V.M., 1949, Iowa State 
CHARLES W. WIGGINS, Assistant Pro-
fessor of Government 
B A .. 1959. Iowa; M.A., 1963. Ph.D. 
1964, Washtngton (St. LoutS) 
DAVID R. WILDER, Professor of Cer-
amic Engineering and Head of the De-
partment 
B.S., 1951, M.S., 1952, Ph.D., 1958, 
Iowa State 
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RCTH B. \\'ILDMA!':, Instructor, Stu-
dent Adviser 
A.B .. 1946, M.S., 1947, Illirzots 
\\'I LLIAM C. WILDMAN, Professor of 
Chemistry 
A.B., 1943, DePauw; M.S., 1947, Ph.D., 
1949, IllinotS 
HARLEY A. WILHELM, Professor of 
Chemistry; Professor of Metallurgy; 
Principal Scientist of the Institute for 
Atomic Research and of the Ames Lab-
oratory of the United States Atomic 
Energy Commission 
A.B., 1923, LL.D., 1961, Dralle; Ph.D., 
1931. Iowa State 
'\ELLA S. \\'ILl ~n:K, Instructor in Music 
B.M.E., 1960, M.M.E., 1964, Dralle 
RICHARD M. WILLETT, Assistant Pro-
fessor of Electrical Engineering 
B.A. 1951, Iowa; M.S .. 1956, Iowa 
State 
RICHARD L. WILLHAM, Associate Pro-
fessor of Animal Science 
B.S., 1954. Olllahoma State; M.S., 1955, 
Ph.D .. 1960, Iowa State 
DALE R. WILLIAMS, Associate Profes-
sor, Assistant Extension Editor, Radio-
Television, Cooperative Extension Ser-
vice 
B.S., 1939, Iowa State 
DANIEL E. WILLIAMS, Associate, As-
sistant to Division Chief, Institute for 
Atomic Research 
B S, 1953, Mtssoun Valley; M.S., 1961. 
Iowa State 
ELSIE K. \\'ILLIAMS, Assistant Profes-
sor of Textiles and Clothing 
B.S., 1942, Ktrksville State Teachers; 
M.S., 1954, Iowa State 
FRED D. WILLIAMS, Assistant Profes-
sor of Bacteriology 
B.A., 1960, M.S., 1962, Ph.D., 1964, 
Rutgers 
ROGER L. WILLIAMS, LT, USNR, As-
sistant Professor of Naval Science 
B.S., 1962, Ohw State 
RONALD E. WILLIAMS, Instructor in 
J<:ngllsh 
B.A., 1965, South Dakota; M.A., 1966, 
Wyoming 
RONALD· W. WILLIAMS, Instructor in 
Physics 
B.S., 1962, Chnstian Brothers; Ph.D., 
1966, Iowa State 
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STANLEY A. WILLIAMS, Assistant Pro-
fessor of Physics 
A.B .. 1954, Nebraska Wesleyan; Ph.D., 
1962, Rensselaer 
BEN S. WILLIS, Professor of Electrical 
Engineering 
B.S., 1917, Mznnesota; E.E .. 1926, M.S .. 
1929, Iowa State 
TED L. WILLRICH, Associate Professor 
of Agricultural Engineering 
B.S., 1949, Ph.D., 1961, Iowa State; 
M.S. 1952. Oil/ahoma A and M 
LA\\'RENCE H. WILLSON, Assistant 
Professor of Physics 
A.B., 1913, ValparatSo, B.S. 1914, 
Chicago 
CAHHOLL P. WILSIE, Professor of 
Agronomy 
B.S., 1926, Wtsconsm; Ph.D., 1931, 
Mtchzgan State 
(;EOH<a: P. WILSON, .JH., Professor of 
Speech; Director of Telecommunicative 
Arts 
A.B .. 1939, Gwlford; M.A., 1941, North 
Carolma; Ph D .. 1958, Columbw 
EVELYN \\'IMEHSBEHGER, Associate 
Professor, Cataloging Advisor, Library 
A.R. 1922, Bates; B.S., 1924, Stmmons, 
M.S., 1939, Co/umbw 
T. GEITEL \\'INAKOH, Professor ofTex-
tiles and ( 'lothing 
A.B., 1950, Illmo1s, M.S., 1951, Dre:.:el; 
Ph .D .. 1960, Iowa State 
ELIZABETH A. \\11!\:DSOR, Associate 
Professor, Head, Reference Department, 
Library 
A.B., 1931, B.S., 1932, M.S., 1938. 
llhnotS 
ROYCE K. \VINCE, Associate, Institute 
for Atomic Research 
B.S. 1959, North Dalwta State, M.S, 
1964, Iowa State 
DONALD WINKLEMA!\Ji\:, Associate 
Professor of Economics 
B.S.. 1953, M.A., 1958, Nebraska; 
Ph.D .. 1963, Mmnesota 
LON!\:Y \\'1!\:RICH, Instructor, Associ-
ate, Computation Center 
B.S .. 1960, WtsconsmStale(Eau Clmre), 
M.S .. 1962. ":vomlTlp 
DENTON \\'IRKl'S, Associate, Institute 
for Atomic Research 
B.S .. 1957. Iowa State 
\\'ILL lAM A. \\'IS!':ER, Instructor in En-
gineering Graphics 
B S .. 1959, Kansas 
FRANKLIN K. WOLF, Assistant Pro-
fessor of Industrial Engineering 
B.S., 1957, Iowa State; M.S., 1962, 
Wisconsin 
LEROY WOLINS, Professor of Psy-
chology; Professor of Statistics 
B.A., 1951, M.A., 1953, PhD., 1956, 
Ohw State 
DONALD G. WOOLLEY, Associate Pro-
fessor of Agronomy 
B.S., 1951, M.S., 1956, Utah State; 
Ph.D., 1959, Iowa State 
GAYLORD E. WORDEN, Associate, Eco-
nomics 
B.S., 1959, Iowa State 
EARL 0. WRIGHT, Associate Professor 
of Dairy and Food Industry 
B.S., 1941, Wisconsin State; M.S., 1953, 
WtSconsm 
FRED M. WRIGHT, Professor of Mathe-
matics 
B.A., 1944, Demson; M.S., 1949, PhD., 
1953, Northwestern 
RICHARD R. WRIGHT, InstructorinEng-
lish 
B.A., 1955, Millikin; M.A., 1956, South-
ern Illinots 
WALLACE WRIGHT, Professor Emeritus 
of Economics 
A.B, 1919, Dartmouth; M.A., 1924, 
Ph.D .. 1930, Stanford 
,JEAN S. WYATT, Associate, Institute for 
Atomic Research 
B.S., 1966, Iowa State 
,J. PAl'L YARBHot:GH, Associate, Soci-
ology 
B.S .. 1960, Georgw; M.S. 1966, Iowa 
State 
NORRIS W. YATES, Professor of English 
B.A., 1946, Oregon; M.A., 1947, Wis-
consm; Ph.D., 1953, New York 
MARGARET K. YODER, Associate Pro-
fessor, Assistant State Leader, Home 
Economics Programs, Cooperative Ex-
tension Service 
B.S., 1940, McPherson; M.S., 1946, 
Iowa State 
DEAN R. YOESTING, Associate, Soci-
ology 
B.S., 1961, M.S., 1963, Ohw State 
TARO YOSHIZAWA, Professor ofMathe-
matics 
B.S., 1941, Dr.S., 1958. Kyoto (Japan) 
DONALD F. YOUNG, Professor of Engi-
neering Mechanics 
B.S., 1951. M.S .. 1952, PhD .. 1956, 
Iowa State 
.JERRY W. YOUNG, Assistant Professor 
of Animal Science 
B.S .. 1957, Berry; M.S .. 1959. Ph.D .. 
1963, North Carolma State 
MARIAN G. YOUNG, Associate, Institute 
for Atomic Research 
B.S., 1966, Iowa State 
,JAMES L. ZABUKOVER, S.Sgt. USAF, 
Instructor in Air Force Aerospace Studies 
DANIEL J. ZAFFARANO, Professor of 
Physics and Chairman of the Department 
B.S .. 1939, Case; M.S., 1948. PhD. 
1949. Indiana 
PH I LIP B. ZARING, Assistant Professor 
of History 
B.A., 1955, Indtana; M.A .. 1959. Ph.D. 
1966, Yale 
RICHARD J. ZBARACKI, Assistant Pro-
fessor of English 
B.A., 1953, St. Thomas; M.A, 1954, 
Northwestern 
DENNIS G. Z ILL, Instructor in Mathe-
matics 
B.A .. 1962, St. Mary's (Mmnesota); 
M.S., 1964, Iowa State 
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KAREN \N. ZIMMERMAN, Instructor, 
Library 
B.S., 1964, Iowa State 
WILLIAM J. ZIMMERMANN, Associ-
ate Professor of Veterinary Parasitology 
and Pathology 
B.S., 1947, Manllato State Teachers; 
M.S.. 1952, Ph.D., 1955, Iowa State 
ROY J. ZINGG, Assistant Professor of 
Electrical Engineering 
B.S., 1958, M.S., 1961, Iowa State 
'A'ILLIAM G. ZMOLEK, Professor of 
Animal Science 
B.S., 1-944, M.S .. 1951, Iowa State 
MARTIN ZOB ER, Professor of Industrial 
Administration 
B.A., 1940, M.Litt., 1943, Ph.D., 1950, 
Ptttsburgh 
GEORGE ZYSKIND, Associate Professor 
of Statistics 
B.Sc., 1953, McGill (Canada); M.A., 
1954, Toronto (Canada); Ph.D., 1958, 
Iowa State 
DONALD G. ZYTOWSKI, Assistant Pro-
fessor of Psychology 
A.B., 1947, Harris, M.S., 1957, Ed.D., 
1965, Washmgton (St. Lows) 
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COOPERATIVE EXTENSION SERVICE FIELD STAFF 
l·leld staff members are listed alphabetically by county 
ADAIR COUNTY, Greenfield 
,JAM J<:S !\:. <; L E.:"\;-..:, Director 
LOU ANN STEFFENSEN, Assistant 
ADAMS COUNTY, Corning 
DAVID H. MAY, Director 
BEVEHLY A:--.;!\: FAAS, Assistant 
ALLAMAKEE COUNTY, Waukon 
E. LEE GHl'E:'\:HAl'PT, Director 
DO!\:ALD P. AHE;\;I>T, Associate 
APPANOOSE COUNTY, Centerville 
HAHOLD D. HOLDEH, Director 
I;\;(;A 0. EDDY, Home Economist 
AUDUBON COUNTY, Audubon 
DAVID C. FENS I< E. Director 
BENTON COUNTY, Vinton 
E LDO !\: ,J. HA;\;S, Director 
ELIZABETH \\'. HAHHJSO;\;, Home 
Economist 
.JEHHY (;, (;OLDS!\11TH, Associate 
BLACK HAWK COUNTY, Waterloo 
\\'ILL IA!\1 I>. DA V l DSO;\;, Director 
:\1AR.JOHJE D. \\'AH:"\EH, Home 
Economist 
.JOA;\;;\;E :\1. \'LASAK, Home Economist 
BOONE COUNTY, Boone 
T. :'\:. :"\ELSO;\;, Director 
D EA;\; !\1. K I;\;(;, Associate 
E\' ELY;\; :\1. H l' EH H, Assistant 
BREMER COUNTY, Tripoli 
PEARL E PAHDEE, Home Economist 
KEH!\11T ,J. HILDAHL, Associate 
BUCHANAN COUNTY, Independence 
.JAY I. PA HTH I D<a:. Director 
<a::--.:E H. !\1CBHJDE, Associate 
,Jl'DJTH (;. SA;\;1>1:"\, Assistant 
BUENA VISTA COUNTY, Storm Lake 
,JAMES D. !\:l'SS, Director 
• HO:'\:ALD D. IH\'1;\;, Associate 
BUTLER COUNTY, Allison 
KAY A. ('0:"\;\;ELLY, Director 
HOBEHTA H. RECKLEH. Assistant 
CALHOUN COUNTY, Rockwell City 
\\'.HAL SPEEHS, Director 
Y\'0;\;;\;E \\'. TH l'HO\\', Home 
Economist 
CARROLL COUNTY, Carroll 
ROLA:'\:D F. LICKTEIG, Director 
Ll'CILE Bl'CHA;\;A~. Home Economist 
\\'. HOBERT !\1ILLE;\;DER, Associate 
CASS COUNTY, Atlantic 
A. DA;\; IE L :\1 ERRIC 1<, Director 
LAVON M. EBLEN, Home Economist 
LOCISE M. SORENSEN, Assistant 
CEDAR COUNTY, Tipton 
KE~NETH D. MULLER, Director 
R. KEN!\:ETH LEE, Assistant 
CERRO GORDO COUNTY, Mason City 
SPENCER G. WILLIAMS, Director 
CHEROKEE COUNTY, Cherokee 
FORREST J. KOHRT, Director 
THEDA :'\:. SCOTT, Home Economist 
CHESTER C. BENSON, Associate 
CHICKASAW COUNTY, New Hampton 
(; I<:HA LD K. A:'\DERSON, Director 
SHARON H. BELL, Home Economist 
CLARKE COUNTY, Osceola 
\\'ILLIA!\1 F. SHORT, Director 
LILLIA~ I<. PRiCE, Home I<~conomist 
CLAY COUNTY, Spencer 
\\'AY:'\:E R. HA:'\SE.!\:, Director 
LOLA A. ROHI!\:SON, Home Economist 
CLAYTON COUNTY, Elkader 
:\lAX E. SAl'ERBHY, Director 
EVELY:"\ THIELE, Home Economist 
.JA~1 ES C. HOSCH, Associate 
CLINTON COUNTY, DeWitt 
:"\OHM:\:'\ ,J. GOOD\\'1:'\, Director 
HELE:"\ \\'HITTI:'\GTO~. Home 
Economist 
,JI !\1 !\1 Y \\'. !\11 L L E R, Associate 
*:\lABEL \\'. FLI:'\T, Home Economist 
CRAWFORD COUNTY, Uemson 
:\lAC LY~ E. LAR l' E, Director 
:'\OR:\lA L. !\10RGA:'-J, Home Economist 
DO;\;ALD D. BAKER, Assistant 
DALLAS COUNTY, Adel 
.J. D\\'I(;HT BRO\\':'\, Director 
ELLE:'\ H. THO!\IAS, Home Economist 
DAVIS COUNTY, Bloomfield 
\\'ILLIA:\1 D. BYERS, Director 
ESTH EH L. H l'BBARTT, Home 
Economist 
*HAROLD L. CRAIG, Leader, 4-H and 
Youth Programs 
DECATUR COUNTY, Leon 
GEORGE F. PEISEN, Director 
El'GE:'\E ,J. CARROLL, Associate 
DELAWARE COUNTY, Manchester 
ROBERT E. HALL, Director 
MARILYN J. OLSON, Home Economist 
DES MOINES COUNTY, Burlington 
JAMES C. HODGES, Director 
DE\\'AYNE J. SCHAFER, Assistant 
C. NADINE STILLMAN, Assistant 
DICKINSON COUNTY, Spirit Lake 
DOYLE N. GORDEN, Director 
KATHLEEN S. COSGROVE, Home 
l<::.Conomist 
*ROY HOUGEN, Leader, 4-H and Youth 
Programs 
DUBUQUE COUNTY, Dubuque 
GERALD J. MCGRANE, Director 
ESTER MAE FRANCK, Assistant 
EMMET COUNTY, Estherville 
RICHARD M. MCMULLIN, Director 
MARGARETTE P. PRO, Home Economist 
FAYETTE COUNTY, Fayette 
MELVIN C. WANGSNESS, Director 
HAROLD L. BOULTON, Associate 
MARY LACOCK, Home Economist 
FLOYD COUNTY, Charles City 
DALE M. STUDT, Director 
SONDRA K. INMAN, Home Economist 
FRANKLIN COUNTY, Hampton 
H. PEARL KELSEY, Director 
ALEENE THOMPSON, Home l<.:Conomist 
*CARL L. REHDER, Associate 
FREMONT COUNTY, Sidney 
RICHARD M. MCCLURE, Director 
* R. LYNN BENSON, Associate 
GREENE COUNTY, Jefferson 
\\'ARREN D. RANEY, Director 
ALICE J. \\'ALTER, Home Economist 
I 
GRUNDY COUNTY, Grundy Center 
EVERETT D. HALSTEAD, Director 
GENEVIEVE CRAVEN, Home 
Economist 
PHILIPP. HUFFERD, Associate 
GUTHRIE COUNTY, Guthrie Center 
JOHN J. LEY, Director 
HAMIL TON COUNTY, Webster City 
C. LYNN HABBEN, Director 
MAE BELLE GODO\\'N, Home 
Economist 
BRUCE \\'ILDE, Assistant 
HANCOCK COUNTY, Garner 
PACL HENDER..~ON, Director 
ELSIE MAE VAN \\'EHT, Home 
l<::.Conomist 
GARY S. FRAHM, Associate 
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HARDIN COUNTY, Eldora 
JAMES H. GOODE, Director 
MARGARET ANN SCHUMAKER, 
Horne l<::.Conomist 
HARRISON COUNTY, Logan 
PA lT L \\'. WATTS, Director 
ALLENE LATTA, Home l<:Conomlst 
GARY G. G lJGE, Associate 
HENRY COUNTY, Mount Pleasant 
RICHARD L. THUMA, Director 
MARY E. RAID, Home r::.Conomist 
HOWARD COUNTY, Cresco 
KARL \\'. GRIIq•'ITH, Director 
ELAINE M. MARTENS, Home 
J<:Conomist 
HUMBOLDT COUNTY, Humboldt 
NORMAN W. MOKLESTAD, Director 
MYRTLE HEWITT, Home l<::.Conomist 
DONALD J. WISHART, Associate 
IDA COUNTY, Ida Grove 
DAVID L. HESSMAN, Director 
IOWA COUNTY, Marengo 
DONALD H. GOERING, Director 
LOIS ANN INGELS, Home r:Conomist 
DENNIS A. LADWIG, Assistant 
JACKSON COUNTY, Maquoketa 
,JOHN E. HENDERSON, Director 
CATHERINE RUTH, Home i<::.Conomist 
JASPER COUNTY, Newton 
.JASPER M. RISDAL, Director 
BEULAH GRAY, Home Economist 
JEFFERSON COUNTY, Fairfield 
STAN LEY R. STOVER, Director 
MILDRED R. VANDERZYL, Home 
I:<::.Conomist 
JOHNSON COUNTY, Iowa City 
C LAI H E. H EI N, Director 
*CHARLOTTE S. YOUNG, Home 
J<:Conomist 
*KENNETH C. CUHEL, Associate 
JONES COUNTY, Anamosa 
JOE E. LEGG, Director 
SHARON I. TAPPI<:R, Home Economist 
KEOKUK COUNTY, Sigourney 
DONALD A. SHIRK, Director 
* ADELENA S. CLARK, Home 
Economist 
DAVID E. PACT<:, Associate 
KOSSUTH COUNTY, Algona 
GALEN R. DEVALOIS, Director 
DENNIS D. CUMBERLAND, Assistant 
LEE COUNTY, Donnellson 
ROBERT DOWLING, Director 
<;RANDA B. HOLLEYWELL, Home 
r:Conomist 
DARRELL E. CLARK, Associate 
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LINN COUNTY, Cedar Rapids 
C. E. HERR I OTT, Director 
GRACE DRENKHAHN, Home 
Economist 
THOMAS A. MCCORMICK, Associate 
LOUISA COUNTY, Wapello 
GAYLORD D. ELLIOTT, Director 
LUCAS C 0 U NTY ,"'Chariton 
JOE D. MILLER, Director 
LYON COUNTY, Rock Rapids 
ROGER A. BALDWIN, Director 
ELI-:ANOR L. LADD, Home Economist 
MADISON COUNTY, Winterset 
HENRY I. STUCHEL, JR., Director 
MAHASKA COUNTY, Oskaloosa 
EUGENE L. REISETTER, Director 
*JOHN W. PATTERSON, Associate 
MARION COUNTY, Knoxville 
RICHARD T. FREEMAN, Director 
• RUTH S. ARCHIBALD, Home 
Economist 
MARSHALL COUNTY, Marshalltown 
DONALD G. HARMAN, Director 
GRETA W. BO\\'ERS, Home Economist 
MILLS COUNTY, Malvern 
LAVERNE C. OBRECHT, Director 
WILMA L. SCHULTZ, Home I:<:Conomist 
MITCHELL COUNTY, Osage 
EDGAR 'N. DORO\\', Director 
• MAY JOHNSON, Associate 
MONONA COUNTY, Onawa 
LARRY D. DUVAL, Director 
LETTIE B THRIFT, Home 1-:Conomist 
MONROE COUNTY, Albia 
JAMES D. JOHNSON, Director 
• MARGARET H. MORDAN, Home 
Economist 
MONTGOMERY COUNTY, Red Oak 
STANLEY L. DUNN, Director 
MUSCATINE COUNTY, Muscatine 
EUGENE MATHERN, Director 
O'BRIEN COUNTY, Primghar 
JOHN H. LONGSTREET, Director 
ETHEL N. OLDAKER, Home Economist 
OSCEOLA COUNTY, Sibley 
RAYMOND DIRKSEN, Director 
PAGE COUNTY, Clarinda 
JOHN E. RYDEL, Director 
MARJORIE B. BURCH, Home 
Economist 
PALO ALTO COUNTY, Emmetsburg 
HAROLD H. H EYKES, Director 
• MARGARET D. PRATT, Home, 
Economist 
• CAROLYN A. CARLSON, Associate 
PLYMOUTH COUNTY, LeMars 
LYLE R. MACKEY, Director 
DUANE R. BUEHLER, Associate 
POCAHONTAS COUNTY, Pocahontas 
ALVIN M. ANDERSON, Director 
RONALD L. ORTH, Associate 
POLK COUNTY, Des Moines 
GROVER H. HAHN, Director 
BEATRICE J. BROCK, HomeEconomist 
C. DANORA WATERHOUSE, Associate 
OBER J. ANDERSON, Associate 
POTTAWATTAMIE COUNTY, EAST, 
Oakland 
DOYLE R. WOLVERTON, Director 
RAY 0. OELKERS, Associate 
POTTAWATTAMIE COUNTY, WEST, 
Council Bluffs 
J. CLIFFORD JOHNSON, Director 
CAROL ANN HAHN, Home Economist 
DALE G. SHIRES, Associate 
RAYMOND E. WAGNER, Associate 
POWESHIEK COUNTY, Montezuma 
GARY M. PETERSON, Director 
KATHRYN S. WEMER, Home 
Economist 
RINGGOLD COUNTY, Mount Ayr 
,J. NEIL CHICKEN, Director 
SAC COUNTY, Sac City 
K. R. LITTLEFIELD, Director 
FLOYD SCHNIRRING, Associate 
H. ELIZABETH BLOCK, Assistant 
SCOTT COUNTY, Davenport 
DONALD P. OLSON, Director 
LETTIE E. ZUBER, Home Economist 
W. EARL WEAR, Assistant 
SHELBY COUNTY, Harlan 
DALE C. SEEBACH, Director 
CLEDA F. DANIALS, Home Economist 
SIOUX COUNTY, Orange City 
MAURICE E. ELDRIDGE, Director 
BEVERLY A. GREEN, Home Economist 
HERBERT E. DODDS, Assistant 
STORY COUNTY, Nevada 
JAMES R. CHRISTY, Director 
SANDRA H. HORTON, Home Economist 
TAMA COUNTY, Toledo 
G. GRESS ROGERS, Director 
MINA S. OLIN, Home Economist 
MAURICE E. SUTTON, Assistant 
TAYLOR COUNTY, Bedford 
RONALD C. SANSON, Director 
HELEN M. MEYERS, Home Economist 
UNION COUNTY, Creston 
STEVE A. EVANS, Director 
DOROTHY E. BARTLESON, Home 
Economist 
*JAMES F. KEARNS, Associate 
VAN BUREN COUNTY, Keosauqua 
MELVIN L. POWERS, Director 
EDNA C. MORRIS, Home Economist 
WAPELLO COUNTY, Ottumwa 
DALE M. UEHLING, Director 
DORCAS L. WHEATLEY, Home 
Economist 
WARREN COUNTY, Indianola 
MARVIN L. SMART, Director 
BERTHA MAE KELLY, Home 
Economist 
WASHINGTON COUNTY, Washington 
JAMES R. FRIER, Director 
SALLY J. SMITH, Home Economist 
WAYNE COUNTY, Corydon 
F. WAYNE HART, Director 
*DONALD A. LUSCH, Associate 
WEBSTER COUNTY, Fort Dodge 
JAMES C. ALMQUIST, Director 
VERLA B. ULISH, Home Economist 
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WINNEBAGO COUNTY, Thompson 
RICHARD W. ANDERSON, Director 
MARY JANE HOLLAND, Home 
Economist 
WINNESHIEK COUNTY, Decorah 
K J. WEIGLE, Director r 
MARY JANE OSLAND, Home 
Economist 
JOHN J. RODECAP, Associate 
WOODBURY COUNTY, Sioux City 
ROBERT HEGLAND, Director 
ESTHER MCKEE, Home Economist 
EDWARD E. NEVEN, Associate 
JANET E. ADKINS, Assistant 
WORTH COUNTY, Northwood 
NEIL E. BULMAN, Director 
FLORENCE FERDEN, Home E,conomist 
WRIGHT COUNTY, Clarion 
ROBERT F. BERNHARDT, Director 
GERALDINE S. STEELE, Home 
Economist 
WILLIAM 0. SUNDELL, Assistant 
• Has multi-county responsibility 
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COOPERATIVE EXTENSION SERVICE AREA FIELD STAFF 
EXTENSION AREA OFFICES 
CEDAR RAPIBS - 852 A. Avenue, NE 
VIVAN M.JENNINGS, Extension Leader, 
Crop Production 
LESLIE G. KRAL, Extension Leader, 
Farm Management 
HENRIETTA VANMAANEN, Extension 
Home Economist 
OTTUMWA - lndusbial Airport 
DARREL L. GRICE, Extension Leader, 
Area Development 
RICHARD J. MIKES, Extension Leader, 
Business Management 
ALLAN L. SEIM, Extension Leader, Crop 
Production 
DONALD M. GEE, Extension Leader, 
Farm Management 
CLIFFORD I. IVERSON, Extension 
Leader, Livestock Production 
SPENCER-
DEAN L. BARNES, Extension Leader, 
Crop Production 
W. J. TURNER, Extension Leader, Farm 
Management 
OTHER AREA STAFF MEMBERS 
EXTENSION LEADERS, AREA 
DEVELOPMENT 
MARTIN T. POE, JR., Mason City 
RONALD C. FAAS, Creston 
CLARENCE E. RICE, Fort Dodge 
EXTENSION LEADERS, CROP 
PRODUCTION 
KYLE R. PETERSON, Denison 
VIRGIL K. WEBSTER, Manchester 
GARREN 0. BENSON, Mt. Pleasant 
CLARENCE E. BABCOCK, Fort Dodge 
EXTENSION LEADERS, FARM 
MANAGEMENT 
ERROL D. PETERSEN, Atlantic 
JAMES E. HUGHES, Fort Dodge 
L. J. BODENSTEINER, Decorah 
EXTENSION LEADER, 4-H AND 
YOUTH 
l\tllL TON HENDERSON, Mount Ayr 
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The University 
Iowa State University was one of the earliest institutions established in the move-
ment to create an educational system uniquely suited to American democratic philosophy. 
It was chartered by the Iowa General Assembly in 1858. Four years later the national 
"people's college" movement was underwritten by the Morrill Land-Grant Act. The 
act made federal lands available for sale to endow colleges whose aim was to promote 
"liberal and practical education ... in the several pursuits and professions of life. " 
Originally these colleges were primarily concerned with subjects relating to agricul-
tural and industrial pursuits. Thus this institution was chartered as the "Iowa Agricul-
tural College," and in 1896 was given the more inclusive name, "Iowa State College of 
Agriculture and Mechanic Arts." In those beginning years it established a national-and 
in many cases international-reputation in the areas of agriculture, veterinary medicine, 
home economics, and engineering. 
Adapting land-grant philosophy to the changing needs of the twentieth century, Iowa 
State has maintained its pre-eminence in these areas, but has broadened and strengthened 
its work in other areas, to the point that its largest enrollment now is in the sciences and 
humanities. 
Increasing numbers of students find in the broad-based curriculum of Iowa State 
opportunities to specialize in excellent programs of science and technology, and to acquire 
a broad general background of education in the "liberal arts" tradition. 
THE DEVELOPMENT OF THE UNIVERSITY 
Iowa was the first state to accept the terms of the ~1orrill Land-(;rant Act. In ~larch, 
1863, the General Assembly awarded Iowa's grant to the recently-ch,artered institution 
at Ames. The school opened its doors to a preparatory class in the fall of 1868. I nstruc-
tion at the college level began the following ~larch. A class of 26 was graduated at thl• 
first commencement in 1872. In the 12 months ending .July 1, 1966, there were 2,291 
graduates. 
Iowa State pioneered in the establishment of agricultural curricula, was the first state 
institution to found a veterinary school, and helped move engineering from a small and 
narrow profession to its present key position in our industrialized society. The basic sciences 
were emphasized. Co-educational, from its beginning, Iowa State took leadership in do-
mestic economy (later to become home economics). 
Graduate study was offered almost as soon as classes began and the first graduate 
degree was conferred in 1877. Experimentation and research also started early, first in 
agriculture and shortly thereafter in home economics, engineering, science and veterinary 
medicine. 
Iowa State shared the conviction with other Land-Grant institutions that all people 
should have access to the ideas and knowledge of the campus. By 1870 it was holding 
educational institutes in various Iowa towns. In 1903 Iowa State set the pattern of county 
cooperative extension as it is conducted now throughout the United States. 
Iowa State's program became that of a university with special teaching responsibility 
in science and technology, an extension education program throughout the state, and ex-
tensive research interests to advance the frontiers of learning. 
Since 1959 it has been known as Iowa State University of Science and Technology. 
ACCREDITATION AND SESSIONS 
The University is fully accredited by the North Central Association of Colleges and 
Secondary Schools, and is a member of the Association of American Universities. 
Instruction is offered throughout the year, divided into four quarters of approximately 
11 weeks each. Most undergraduates attend three quarters, September to June, but an 
increasing number are taking advantage of the summer program. 
In 1967 Iowa State had an enrollment of more than 15,000 and a faculty which 
numbered more than 1,400. 
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CURRICULA AND PROGRAMS 
The University is organized into six colleges. The main academic programs of each 
are listed below together with the degrees or certificates awarded upon completion. In 
many cases, certain majors, options or electives allow for increased specialization within 
the programs. Programs which are administered jointly by two colleges are listed with-
in each college. The technical institute programs are administered by the appropriate 
colleges. 
COLLEG·E OF AGRICULTURE 
Leading to the degree Bachelor of Science: 
Agricultural Business 
Agricultural Education 
Agricultural Engineering 
Agricultural Communication 
Agronomy 
Animal Science 
Dairy Industry 
Dairy Science 
Entomology 
Farm Operation 
Fisheries and Wildlife Biology 
Food Technology 
Forestry 
Horticulture 
Industrial Education 
Landscape Architecture 
Plant Pathology 
Poultry Science 
Resource Development for Outdoor 
Recreation 
Urban Planning 
Leading to a Certificate in Technical Agriculture: 
Agricultural Business 
Agronomy 
Animal Science 
Dairy Science 
Leading to a Certificate of Completion: 
\\'inter <~uarter Program in Farm Operation 
COLLEGE OF ENGINEERING 
Leading to the degree Bachelor of Science: 
Aerospace Engineering 
Agricultural Engineering 
Building Construction 
Ceramic Engineering 
Chemical Engineering 
Civil Engineering 
Farm Operation 
Horticulture 
Industrial Education 
Poultry Science 
Electrical Engineering 
Engineering Operations 
Engineering Science 
Industrial Engineering 
Mechanical Engineering 
Metallurgy 
Leading to the degree Bachelor of Architecture: 
Architecture 
COLLEGE OF HOME ECONOMICS 
Leading to the degree Bachelor of Science: 
Applied Art 
Child Development 
Child Development- Elementary 
Education 
Food and Nutrition 
Home Economics Education 
Home Economics for General 
Education 
Home Economics Journalism 
Household Equipment 
Institution Management 
Physical Education for Women 
Textiles and Clothing 
COLLEGE OF SCIENCES AND HUMANITIES 
Leading to the degree Bachelor of Science: 
Bacteriology 
Biochemistry 
Biophysics 
Botany 
Chemistry 
Distributed Studies 
Earth Science 
Economics 
English and Speech 
Genetics 
Government 
History 
Industrial Administration 
Mathematics 
COLLEGE OF VETERINARY MEDICINE 
Metallurgy 
~1usic 
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Foreign Languages 
Naval Science 
Philosophy 
Physical Education for Men 
Physical Education for 
Women 
Physics 
Psychology 
Sociology 
Statistics 
Science Journalism 
Zoology 
Leading to the degree Doctor of Veterinary Medicine: 
Veterinary Medicine 
THE TECHNICAL INSTITUTE 
Leading to the Associate Diploma: 
Agriculture Food Service Management 
Engineering 
Chemical Industries Technology Electronics Technology 
Construction Technology Mechanical Technology 
GRADUATE COLLEGE 
The Graduate College confers the degrees Master of Architecture, Master of Edu-
cation, Master of Engineering, Master of Landscape Architecture, Master of Science and 
Doctor of Philosophy. 
SPECIAL PROGRAMS 
-Military training is offered through three separate ROTC programs-the Army, 
Navy and Air Force. Training is on an elective basis. A student who completes a pro-
gram of four years may be commissioned as a military officer. 
-Inter-Institutional progra~ offer students the opportunity of completing two years 
of study in another institution, then completing the last two years at Iowa State without 
the formality of transferring. Several such programs are offered by the College of Home 
Economics. 
-Dual Degree programs allow students who complete the first three years in certain 
curricula at Iowa State and who satisfactorily complete the first year in a recognized 
medical, dental, veterinary medical or law curriculum to be awarded the degree Bachelor 
of Science from Iowa State. 
-The Iowa Lakeside Laboratory at Lake Okoboji offers two terms of five weeks 
each in June, July and August A cooperative program in teaching and research, this 
summer laboratory for the biological sciences is sponsored by Iowa State University, 
the State College of Iowa and the University of Iowa. 
HONORS PROGRAM 
Students of high ability will find the University Honors Program provides a maximum 
educational opportunity and will give formal recognition to their special accomplishments 
and special responsibilities. 
88 The University 
Each college has its own Honors Program within the general outline of the University 
Honors Program. All are highly individualized. They are planned to provide the widest 
range of opportunity corresponding to the needs, interests and aptitudes of the individual 
student. Each student's program is developed with the aid of faculty advisers within the 
college in which he is enrolled. 
A program may permit, among other things: 
• Waiving of certain requirements for graduation (except for fixed total number 
of hours required) 
• Waiving of prerequisites (whenever the action appears reasonable) to permit 
students in Honors Programs to take more advanced courses than ordinarily 
would be allowed. 
Students in any undergraduate curriculum at Iowa State are eligible to participate 
in the Honors Program. 
During the third quarter of residence, or at any time thereafter, a student who has 
a cumulative grade point average of 3. 5 or above may apply to the Honors Program 
Committee of his college for entrance into the Honors Program. A student who has demon-
strated exceptionally high ability, but who has not achieved the minimum requirements 
for entrance into the program, may be admitted if he is recommended by the dean of 
his college. 
Chairman of the University Honors Program Committee is Dr. Edwin C. Lewis. 
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RESEARCH AND SERVICE AGENCIES 
Research plays a large role at Iowa State. Most faculty engage in research pursuits 
as well as teaching. Graduate students, and in some cases undergraduates, receive the 
stimulation' which comes from being a part of the never-ending search for new knowledge. 
The awareness of new developments and new ideas pervades the campus. 
A year's operating budget for all research at the University is approximately $22 
million, much of it from contracts or grants involving the federal government and industry. 
As part of its total program the University also operates extension services, special 
laboratories and institutes. 
AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
Floyd Andre, Ph. D., Director 
George M. Browning, Ph.D., Associate Director 
Helen R LeBaron, Ph.D., Assistant Director 
.John P. Mahlstede, Ph.D., Assistant Director 
Agricultural research at Iowa State traces its history to the beginning of the University 
when the original farm provided an opportunity for experiment with livestock, crops and 
horticultural material. The Hatch Act, passed by Congress in 1887, gave federal support 
to agricultural investigations, and the formal beginning of the Agriculture and Home 
Economics Experiment Station dates from that time. Additional federal, state and private 
support enabled the Station to reach its present program in both basic and applied research. 
In addition to the main station at Ames, experimental work is conducted at a number 
of outlying farms and in the fields of dozens of farmer cooperators throughout the state. 
These experimental areas have been selected to represent specific soil types of the state 
where special problems can be studied on a local basis. 
Part of the unusual efficiency of Iowa farmers can be credited to research fmdings 
from the Agriculture and Home Economics Experiment Station. 
Currently research is being conducted in: 
Agricultural Bacteriology 
Agricultural Engineering 
Agricultural Journalism 
Agricultural Statistics 
Agronomy 
Animal Pathology 
Animal Science 
Biochemistry 
Dairy and Food Industry 
Economics 
Education 
RESIDENT COLLABORATORS 
Entomology 
Fisheries and 
Wildlife Biology 
Forestry 
Genetics 
Home Economics 
Horticulture 
Plant Pathology 
Poultry Science 
Sociology 
A collaborator is a person working on an active experiment station project whose 
salary is paid directly by some agency other than Iowa State University and who does 
not have academic rank. 
Agriculture Research Service, USDA 
Ben Bereskin 
Raymond L. Clark 
Steve A. Eberhart 
Amel R Hallauer 
Walter Lovely 
J. L. Schmidt 
Entomology Research Division, USDA 
Stanley W. Carter 
James A. Harding 
James L. Huggans 
Jerome A. Klun 
Farm Products Economics Division, USDA 
Ronald D. Krenz 
Thomas A Miller 
Paul E. Rosenberry 
Jerry A. Sharples 
(;aylord E.\\' orden 
Marketing Economics Division, USDA 
Bruce H. Wright 
Forest Service, USDA 
Gayne G. Erdmann 
Robert E. Phares 
'l 
: f• ·--':--.; 
New Crops Research Branch, USDA 
Albert F. Dodge 
Hideo Tachlbana 
Plant Pest Control Division, USDA 
Arlo Hagge 
Michael Komanetsky 
Soil Conservation Service, USDA 
Raymond I. Dideriksen 
Wayne P. Dietz 
Charles S. Fisher 
John D. Highland 
Ernest Robello, Jr. 
Weather Bureau, USDC 
Paul J. Waite 
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ENGINEERING RESEARCH INSTITUTE 
David R. Boylan, Ph.D., Director 
Organized in 1904 to conduct investigations on engineering problems and to promote 
industrial development of the state, the Engineering Research Institute is the research arm 
of the College of Engineering. 
Research is supported by state appropriations, and industrial and government re-
search grants and contracts. Major research facilities include an aerodynamic shock tube, 
x-ray and infra-red spectrophotometers, an electrical network analyzer, 10 kw nuclear 
reactor, an electron microscope, a nationally recognized soils research laboratory and 
bituminous research laboratory and various engineering shops. 
The Institute undertakes research in the fields of architectural, agricultural, aerospace, 
ceramic, chemical, civil, electrical, industrial, mechanical and nuclear engineering, and 
in the areas of: 
aerodynamics 
agricultural by-products 
biomedical engineering 
ceramics 
computers 
electronics 
energy conversion 
extraction 
filtration 
fluids 
highways 
ion exchange 
materials 
metallurgy 
nucleonics 
operations analysis 
process development 
sanitation 
semi-eonductors 
similitude 
soils 
structures 
valuation 
wave propagation 
The major research personnel of the station are active also in teaching, and a large 
part of the research activities is related directly to graduate instruction and training. Re-
search projects generally are initiated and supervised by the staff. 
SCIENCES AND HUMANITIES RESEARCH INSTITUTE 
Chalmer J. Roy, Ph. D., Director 
The College of Sciences and Humanities sponsors and administers research programs 
through the Sciences and Humanities Research Institute. The primary objective is to en-
courage basic research which can provide knowledge to aid in the solution of industrial, 
social and agricultural problems in Iowa. The Institute works closely with other campus 
research agencies. 
Research is conducted in the fields of. 
bacteriology 
biochemistry 
biophysics 
botany 
chemistry 
computer science 
earth science 
economics 
English 
foreign languages 
government 
history 
industrial administration 
mathematics 
COMPUTATION CENTER 
C. G. Maple, D.Sc., Director 
R. M. Stewart. Ph.D .• Associate Director 
C. C. Mosier, B.S., Assistant Director 
music 
philosophy 
physics 
psychology 
sociology 
speech 
statistics 
zoology 
The Computation Center w~s organized in 1962toprovide an all-university computing 
service and a centralized facility for research and education in the computer sciences. 
University sta.ff members and students having problems suited for digital computation 
can use the computing service as well as a consulting and programming service. The Center 
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maintains a ~~riety of computing facilities ranging from unit record equipment through 
large scale d1g1tal computers. Peripheral equipment includes an analogue-to-digital con-
version system, and a digital plotter. 
. . The Center of~ers short, non-credit courses in computer programming and provides 
ha1son for academic departments offering formal courses in computer sciences. Research 
encompasses numerical mathematics, programming research and digital computer systems. 
STATISTICAL LABORATORY 
T. A. Bancroft, Ph.D., Director 
The Statistical Laboratory is a research and service institute which conducts research 
in statistical theory and methodology and promotes and fosters the use of sound statistical 
methods in University research. Established in 1933, it was the first statistical center of 
its kind in the United States. 
The Laboratory cooperates closely with research workers in all colleges of the Uni-
versity. Staff and facilities are maintained for statistical consulting aid, numerical analysis 
and programming, sample survey operations, and statistical design and analysis of surveys 
and experiments. Similar consulting aid, research cooperation and services are extended 
to off-campus groups, other colleges tmd universities and civic groups, when such activities 
are of mutual benefit or otherwise in the public interest 
INSTITUTE FOR ATOMIC RESEARCH 
Frank H. Spedding, Ph.D., LL.D., D.Sc., Director 
Morton Smutz, Ph. D., Deputy Director 
Adolf F. Voigt, Ph.D., Assistant Director 
During World War I I, a small group of scientists and co-workers at Iowa State 
played a very important role in the atomic energy program. Through their efforts, a 
process was developed and demonstrated for making high purity uranium metal. Before 
turning the process over to industry, over 2,000,000 pounds of uranium metal were pro-
duced on campus in a temporary building. Shortly after World War I I, Major General 
Leslie R. Groves presented the Ames project employees with the Army-Navy "E" award 
for excellence in industrial promotion of a vital war material. 
In order that the program of the University in this field might be carried forward ln 
peace time, the Iowa State University Institute for Atomic Research was authorized by 
the Iowa State Board of Regents on November 1, 1945. 
The objective of the Institute is to develop the peace time uses of atomic energy and 
the by-products from it. Specifically, its purposes are: 
• To build up and maintain a strong group of scientists working in the funda-
mental phases of physics and chemistry as they apply to nuclear processes 
and to develop the aspects of physics, chemistry, metallurgy, engineering and 
biology, which are naturally associated with these fields. 
• To have available on the campus a group of experts in these newer develop-
ments so other members of the faculty can consult them concerning the ap-
plication of these new tools to their own problems. 
• To encourage cooperation and coordination in this type of research work on 
the campus on a voluntary basis. Particular emphasis is placed on borderline 
fields between the several sciences where expert advice is needed from several 
different fields. 
• To carry out research whereby graduate students may obtain the specialized 
knowledge and skills which they will need in order to do independent research 
in these fields. The formal course work is given and degrees awarded through 
the several departments and colleges. 
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AMES LABORATORY OF THE UNITED STATES 
ATOMIC ENERGY COMMISSION 
Frank H. Spedding, Ph.D., LL.D., D.Sc., Director 
Morton Smutz, Ph.D., Deputy Director 
Adolf F. Voigt, Ph.D., Assistant Director 
George Burnet, Ph. D., Division Chief in Chemical Engineering 
R. S. Hansen, Ph.D., Division Chief in Chemistry 
Clair(;. Maple, Ph.D., Division Chief in Mathematics and Computer 
W. H. McCorkle, Ph. D., Chief, Reactor Division 
John F. Smith, Ph.D., Division Chief in Metallurgy 
D. J. Zaffarano, Ph.D., Division Chief in Physics 
D. R. \\'ilder, Ph.D., Division Chief in Ceramic and Mechanical Engineering 
Due to the outstanding record of ..1chievement made by the Iowa State project during 
the war years, the Atomic Energy Commission decided to continue this program of research 
in the nuclear and associated fields at Iowa State University in the post-war period. Ac-
cordingly, it established on the campus one of its major research centers known as the 
Ames Laboratory of the Atomic Energy Commission. This Laboratory specializes in the 
basic and pioneering types of research necessary to the development of the fields as-
sociated with atomic energy. 
The University has leased to the Atomic Energy Commission areas on campus for 
the Metallurgy, Research, and Metals Development Buildings and the Ames Laboratory 
Research Reactor. Because virtually all of the work done is of a fundamental and basic 
nature, which is not classified, results of the research normally are published in the scientific 
journals. The Laboratory also provides research opportunities for several hundred graduate 
students and part-time work for a number of advanced undergraduate students. 
VETERINARY MEDICAL RESEARCH INSTITUTE 
Ralph L. Kitchell, D.V.M., Ph.D., Director 
E. E. Wedman, D.V.M., Ph.D., Associate Director 
Operated as a part of the College of Veterinary Medicine, the Veterinary Medical 
Research Institute carries on cooperative research with other departments of the University, 
particularly Bacteriology, Animal Science, Poultry Science, Zoology and Food and Nu-
trition. Its quarters include laboratories and isolation facilities for experimental animals 
south of campus. Research is also conducted in campus laboratories. 
Emphasis is placed on diseases of greatest consequence to the livestock industry of 
Iowa. Frequent conferences are held with veterinarians in general practice in order to 
identify these problems. 
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IOWA VETERINARY MEDICAL DIAGNOSTIC LABORATORY 
Vaughn A Seaton, D.V.M., M.S., Head 
Primary purpose of the Iowa Veterinary Medical Diagnostic Laboratory is to provide 
technical service to veterinarians and others within the state in the diagnosis of animal 
diseases. The Laboratory annually receives thousands of specimens from all parts of 
Iowa for examination. It cooperates closely with the state and federal disease control 
programs and public health agencies. In addition, it serves as a teaching laboratory for 
both undergraduate and graduate students in the College of Veterinary Medicine. 
VETERINARY MEDICAL CLINICS 
Wallace M. Wass, D.V.M., Ph.D., Head 
Veterinary clinics at Iowa State include medical, surgical, obstetrical and radiological 
clinics for large and small animals. The department also operates an ambulatory clinic 
service which makes calls to farms in the general area of Ames. Junior and senior students 
are required to spend several hours each day in the clinics working under the supervision 
of the clinic staff and assisting in the diagnosis, care and treatment of sick and injured 
animals. Close liaison is maintained with the other teaching departments of the College 
of Veterinary Medicine such as Anatomy, Physiology, Microbiology and Preventive Medi-
cine, Pathology and the Diagnostic Laboratory which also contribute to the clinic training 
program. 
WATER RESOURCES RESEARCH INSTITUTE 
Don Kirkham, Ph.D., Director 
J. B. Page, Ph.D., Administrative Adviser 
This institute receives money and recommends its allocation for research in all aspects 
of water resources. The institute has been designated by the lJ nited States Department of 
the Interior to receive funds for the State of Iowa under Public Law 88-379, the Water 
Resources Research Act. 
CENTER FOR AGRICULTURAL AND ECONOMIC DEVELOPMENT 
Earl 0. Heady, Ph.D., Executive Director 
The Center is concerned with agricultural changes resulting from national economic 
growth and technological revolution in farming. The transformation of agriculture affects 
not only farm people and rural communities, but people and institutions throughout soci-
ety. 
The Center tries to help all people understand-and shape-necessary social and ecc:r 
nomic adjustments. It also concerns itself with the role of U.S. agriculture in aiding under-
developed nations in economic growth and political stability. 
The following are major lines of Center endeavor. 
Original research as well as the synthesis and interpretation of existing knowledge 
to explain adjustment and development problems facing agriculture-and also the 
alternative policies that can be applied to solve these problems. 
Direct educational work with audiences especially selected because of their sensitivity 
to public decision making. The goal here is to give people an understanding so they 
can make intelligent, informed decisions on the problems and public policy alternatives 
open in meeting those problems. 
Help to the Land-Grant universities to modify their organization and programs In 
order to assist people to cope with the rapidly-changing needs of the times. 
The Center holds fact-finding seminars, organizes conferences and workshops, pub-
lishes reports and pursues other lines of activity to achieve its objectives. It is supported 
in part by a grant from theW. K. Kellogg Foundation. 
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UNIVERSITY EXTENSION 
Marvin A. Anderson, Ph.D., Dean 
University Extension was established March 1, 1966, by the inclusion in a single 
administrative unit of four service groups which had previously operated separately. 
Through the combined University Extension program the total resources of Iowa 
State can be brought to bear on urban and rural problems which result f-rom rapid social 
and economic changes now developing throughout Iowa. 
Iowa State has a long and distinguished history of being of service to the people 
where they work and live. It has pioneered many areas of extension operations. The 
unified program is designed to extend this tradition, and to contribute broadly to the 
well-being of the citizens of the state. 
Included in University Extension are: Cooperative Extension Service in Agriculture 
and Home Economics, Engineering Extension, Center for Industrial Research and Service, 
and Short Courses. 
Cooperative Extension Service in Agriculture and Home Economics 
Marvin A. Anderson, Ph.D., Director 
Among the programs offered by Cooperative Extension are agricultural production, 
conservation of national resources, efficient marketing and distribution of farm-raised 
products, family living, 4-H club work, youth development, community improvement 
and resource development. 
A central staff, headquartered on the campus, and a field staff with headquarters 
in every county in the state, work with nearly 50,000 local volunteer leaders in carrying 
out various Extension activities. 
The University was charged with its present responsibilities in Cooperative Extension 
by action of the state legislature in 1906. In 1914 Congress passed the Smith-Lever Act 
which provided for Cooperative Extension work in the Land-Grant College system. The 
United States Department of Agriculture, the University, county governments and local 
organized groups are cooperators in this enterprise. Financial support comes from state, 
federal, and county appropriations. 
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Engineering Extension 
R. E. Patterson, Jr., B.S., Director 
Established at Iowa State in 1913 by the Iowa General Assembly, Engineering Ex-
tension is supported by fees from participants, by state appropriations and by certain 
federal funds. 
"Refresher" or service courses, which do not qualify for college credit, are conducted 
by Engineering Extension throughout the state, or on campus. Level of instruction varies 
from vocational or "practical" to collegiate post-graduate. 
Specific programs include: 
• An Engineering Management Institute to assist industry in developing engineer-
ing and management personnel. 
• Fire extension training for volunteer and paid departments, industrial br.gades 
and for fire department officers, instructors or inspectors. 
• Junior Engineering Technical Societies which provide insight into engineering 
and applied science for students in high schools. 
• Industrial electronics education for industry and others involved in electronic 
controls or appliances. 
• Custodial education to provide assistance to those involved in building mainte-
nance. 
• Civil defense education for elected and appointed city officials and others in-
terested or involved with civil defense problems. 
• Engineering courses for all branches of engineering. 
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Center for Industrial Research and Service (CIRAS} 
WaldoW. Wegner, B.S., Director 
C I RAS was established in 1963 to provide a facility on campus to which Iowa in-
dustry can bring its problems for counsel and assistance. Through the Center, technical 
and engineering assistance of Iowa State University and other talents of a wide variety 
in the state are made available to Iowa industry in these ways: 
• Coordination of industrial needs with technical capabilities and the broad 
range of specialized industrial talents throughout Iowa. 
• Assistance with special problems facing industry in Iowa by full time staff 
employed by CIRAS. 
• Publication of information from research and field contacts by CIRAS re-
lating to industrial climate and growth in Iowa. 
Counseling and information can be provided directly to industry by CIRAS staff, 
or through assistance of other IS U staff members. Referrals are made to other state agen-
cies, private professional organizations, or other colleges in Iowa 
CIRAS does not duplicate or overlap activities now undertaken by established groups 
in the state. It coordinates and supplements activities of other organizations and performs 
functions which cannot easily be undertaken by academically-oriented university depart-
ments. The Center works to provide an integrated research and service function oriented 
toward industrial needs. It provides a coordinated approach to the usual industrial problems 
containing implications which reach from the area of basic research to the organization, 
management, and implementation of the results of technical and theoretical discoveries. 
Short Courses 
George H. Ebert, M.S., Short Course Leader 
Short courses and continuing education programs are offered as part of the broad 
educational and service base of ·Iowa State lTniversity. 
The primary purpose is to assist in providing educational experiences for off-campus 
groups by bringing them together with faculty members and other qualified individuals 
in a learning situation. 
The Short Course Office provides assistance in the initiation, planning, operation and 
administration of continuing education programs and services. 
A Short Course Bulletin is published quarterly and may be obtained by writing the 
Short Course Leader, Curtiss Hall. Before the opening of each course, information re-
garding rooms, registration, location of meeting, study program and speakers is available. 
Distribution ol short courses from 1964 to 1966 wos: 
College of Agriculture 
College of Engineering 
College of Home Economics 
College of Veterinary Medicine 
TOTAL 
Number of Courses 
1964-1965 1965-1966 
81 84 
64 59 
13 9 
8 6 
166 158 
Attendance 
1964-1965 1965-1966 
16,063 16,655 
4,587 5,104 
2,032 1,334 
259 195 
22,941 23,288 
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Arthur M. Gowan, Ph.D., Dean of Admissions and Records 
Wayne A. DeVaul, B.S., Director of Admissions 
Fred C. Schlunz, M.S., Registrar 
John W. Pace, M.A., Assistant to the Dean of Admissions and Records 
Don F. Gustafson, B.S., Associate Director of Admissions 
Karsten Smedal, B.S., Assistant Director of Admissions 
Maurice Geist, M.A., Assistant Director of Admissions 
John V. Sjoblom, M.A., Associate Registrar 
Dean Nelson, M.A., Assistant to the Registrar 
Application for admission to Iowa State University may be made by writing to the 
Director of Admissions, 104 Beardshear Hall, Iowa State University, Ames, Iowa. The 
applicant should state his educational background and indicate the area in which he plans 
to study. The Director of Admissions will then forward application blanks and detailed 
information concerning the admissions process. 
The Admissions Office, 104 Beardshear Hall, is open Monday through Friday from 
8 a.m. to 11:50 a.m. and from 1 p.m. to 5 p.m. and on Saturdays forenoons from 8 
until 11:50. Prospective students are encouraged to visit the Admissions Office in person to 
discuss with counselors any problems or questions that may arise in connection with ad-
missions. Personal visits are not required, however, and in most cases admission can be 
completed by mail. 
Students planning to enter as freshmen should make application early in their senior 
year of high school. Inquiries about admission are welcomed at any time. 
Candidates for admission generally are informed of the action taken on their ap-
plications within a few days after all necessary forms are in the hands of the Director 
of Admissions. 
ADMISSION REQUIREMENTS 
In general, requirements for admission as a freshman to Iowa State are that the 
student be in the upper half of his secondary school graduating class, that he take the 
American College Testing Program (ACT) tests, and that he present the necessary credits 
to meet the requirements of the curriculum he has selected. 
Since there are many variations in the admissions process for freshman and transfer 
students, a detailed set of regulations has been drawn up by the State Board of Regents 
as follows: 
General Requirements 
A. ADMISSION OF FRESHMAN STUDENTS 
A student desiring admission must meet the 
requirements in this section and also any 
special requirements for the college or cur-
riculum of his choice. See also Specific Re-
quirements. 
He must submit a formal application for 
admission and must have the secondary 
school provide a certificate of high school 
credits, including a complete statement or 
the applicant's high school record, rank in 
class, scores on standardized tests, and cer-
tification of high school graduation. The 
applicant must also submit any other evi-
dence, such as a certificate of health, that 
may be required. 
1. A graduate of an approved Iowa high 
school who has the proper subject-matter 
background, who is in the upper one-
half of his graduating class, who meets 
specific curricular requirements will gener-
ally be admitted upon certification or 
graduation, if he applies for admission. 
A candidate who is not in the upper one-
half of his graduating class may be 
required to take special examinations and 
may after a review of his entire record 
and at the discretion of the Admissions 
Officers: ( 1) be admitted unconditionally, 
(2) be admitted on probation, (3) be 
required to enroll for a tryout period 
during a preceding summer session, or 
( 4 ) be denied admission. 
2. A graduate of an accredited high school 
in another state must meet at least the 
same standards as a graduate of an Iowa 
high school. The options for admission 
by probation or tryout enrollment may 
not be open to these students. Each col-
lege reserves the right to demand higher 
standards from graduates of out-of-state 
high schools. 
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3. A graduate of a non-approved high 
school must submll all data as required 
above and ln addition must lake exami-
nations which will demonstrate his general 
competence • to do successful college 
work. Evidence of specific competence for 
admission to a given curriculum will 
also be required. 
4. An applicant who is not a high school 
graduate must submit all data required 
above lnsofar as it exists and must take 
examinations to demonstrate general 
competence • to do college work. Evi-
dence or specific competence for admis-
sion to a given curriculum will also be 
required. 
B. ADMISSION OF UNDERGRADUATE 
STUDENTS BY TRANSFER FROM 
OTHER COLLEGES 
1 . Students from accredtted colleges and 
umuersilzes Transcripts of record are 
given full value if coming from colleges 
or universities accredited by the North 
Central Association of Colleges and Sec-
ondary Schools or similar regional as-
sociations. For schools not regionally 
atcredlted the recommendations contained 
In the current Issue of the Report of 
Credit Given by Educatwnallnstllulzons 
published by the American Association of 
Collegiate Registrars and Admissions 
Officers will be followed. 
a. Each applicant shall submit an official 
transcript bearing the original seal 
and signature of the official in charge 
of records from each college or uni-
versity which the student has attended 
pre\ iously. The student will also sub-
mit any other records or letters which 
the l 1nlverslty may require to support 
his application for admission. 
b A transfer appHcant shall be expected 
to have maintained a "C" average 
(2.00 based on an "A" grade being 
4 points) for all college work previ-
ously attempted and not be under 
suspension from the last college at-
tended. Students who are not residents 
of Iowa may be expected to have 
maintained a 2.25 grade index. 
c A student who Is below the above 
standard may be permitted to take 
entrance examinations. lftheappllcant 
successfully completes the examina-
tions he may be admitted on probation. 
d. In general transfer applicants under 
academic suspension from the last col-
lege attended will not be considered 
for admission during the period of 
suspension or if for an indefinite 
period, until six months have passed 
since the last date of attendance. \\nen 
eligible for consideration the applicant 
will be considered as In w c w above. 
• ExamUlatLOns for the determinatzon of gen-
eral competence to do college work are deter-
mLiled by the Iowa Committee on Colkge Re-
~tu~ns and f!1Y! comparable for all three state 
UlSlitutlons ( ompetence established at one zs ac-
cepta_ble at all ~ree. but due to dzfferent specific 
curncular requzrements, does not guarantee ad-
nusswn to ellher of the other two 
e. A transfer applicant under disciplinary 
suspension will not be considered for 
admission until a clearance and a 
statement of the reason for suspension 
is filed from the previous college. 
When it becomes proper to consider 
an application from a student under 
suspension, Iowa State University 
must take into account the fact of the 
previous suspension in consideration 
of the application. An applicant 
granted admission under these circum-
stances will always be on probation 
and his admission subject to can-
cellation. 
f. Applicants for admission by transfer 
who do not meet the standards may 
be denied. 
g. Transfer credit from a junior college 
will not be accepted if that credit is 
earned after the total number of hours 
of credit accumulated by this student 
at all institutions attended exceeds one-
half of the number of hours needed 
for the earning of the baccalaureate 
degree. 
2. Students from non-accredued colleges 
The University may refuse to recognize 
credit from a non-accredited college or 
may admit the applicant on a provisional 
basis and provide a means forthevalida-
tion of some or all of the credit The 
validation period shall not be less than 
one quarter and will ordinarily be a 
full academic year. The University will 
specify to the student the terms of the 
validation process at the time of provi-
sional admission. Each student from a 
non-accredited college will be considered 
on his merits and his admission or re-
jection is at the discretion of the admis-
sions officer. 
C. APPLICATION DEADLINES 
Applicants for admission must submit the 
required applications for admission and the 
necessary official transcripts and other re-
quired documents to the admissions officer 
of the appropriate college at least I 0 days 
prior to the beginning of orientation for the 
session for which the student is applying. 
Applications for admission from students who 
are required to take entrance examinations 
will not be considered unless the examinations 
can be completed at least five days before 
the beginning of orientation. This regulation 
may be waived by the admissions officer 
only for adequate reasons. 
This regulation does not apply to the Col-
lege of Veterinary Medicine. See Veterinary 
Medzcine. Admission Requzrements. 
All new undergraduate students, except for-
eign students. are requiredtotaketheAmerican 
College Tests (ACT's) or the College Boards 
(SAT's) and to arrange to have the results 
sent to this office. The tests should be taken at 
the earliest available date. 
U. CLASsnqcATION OF RESIDENTS AND 
NON-RESIDENTS FOR ADMISSION AND 
FEE PURPOSES 
1. General 
Students shall be classified as Resident 
or Non-resident for admission, fee, and 
tuition purposes by the Registrar. The 
decision shall be based upon information 
furnished by the student and all other 
relevant information. The Registrar is 
authorized to require such written docu-
ments, affidavits, verifications, or other 
evidence as are deemed necessary to es-
tablish the domicile of a student, including 
proof of emancipation, adoption, award 
of custody, or appointment of a guardian. 
The burden of establishing that a student 
ls exempt from paying the non-resident 
fee is upon the student 
For purposes of resident and non-resi-
dent classifications, the word "parents" as 
herein used shall include legal guardians 
or others standing in loco parentLS in 
all cases where lawful custody of any 
applicant for admission has been a warded 
to persons other than actual parents. 
2. ResuJence for Tuition Purposes 
Regulations regarding residence for ad-
mission, fee and tuition payments are 
generally divided into two categories-
those that apply to students who are 
minors and those that apply to students 
who are over 21 years of age. The re-
quirements in these categories are dif-
ferent Domicile within the state means 
adoption of the state as a fixed perma-
nent home and involves personal presence 
within the state. The two categories are 
discussed in more detail below. 
3. Students Who Are Minors 
The residence of a minor shall follow 
that of the parents at all times, except in 
extremely rare cases where emancipation 
can be proved beyond question. The 
residence of the father during his life and, 
after his death, the residence of the mother, 
is the residence of the unmarried or un-
emancipated minor; but if the father and 
the mother have separate places of resi-
dence, the minor takes the residence of 
the parent with whom he lives or to 
whom he has been assigned by court 
order. The parents of a minor applying 
for admission will be considered residents 
of Iowa only if they have had domicile 
within the state for six months immedi-
ately prior to the date of the minor's 
enrollment at Iowa State University. 
A minor admitted before his parents 
have moved to Iowa or before they have 
been here six months, may be re-classified 
as a resident at the next registration 
after his parents have had a domicile 
here six months. 
A minor student whose parents move 
their residence from I ow a to a location 
outside of Iowa shall be considered to be 
a non-resident after six months from the 
date of the parents' removal from the 
state. 
In the event that the fact of non-resident 
emancipation is established, the emanci-
pated minor assumes all of the responsi-
blllties of an adult and must establish 
residence for tuition purposes by main-
taining his residence within the state for 
12 consecutive months while not in school, 
the same as in the case of any other 
non-resident adult 
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4. Students Over 21 Years of Age 
A resident student 21 years of age or 
over is one ( 1) whose parents were resi-
dents of the state at the time he reached 
his majority and who has not acquired 
a domicile in another state, or ( 2) who, 
while an adult, has established a bona 
fide residence in the state of I ow a by 
residing in the state for at least 12 con-
secutive months immediately preceding 
registration. Bona fide residence in Iowa 
means that the student is not in the state 
primarily to attend a college; that he is 
in the state for purposes other than to 
attempt to qualify for resident status. 
Any non-resident student who reaches 
the age of 2 1 years while a student at 
any school or college does not by virtue 
of such fact attain residence in this state 
for admission or tuition payment pur-
poses. 
5. General Facts 
The residence of a wife is that of her 
husband. A non-resident female student 
may attain residence through marriage, 
and correspondingly, a resident female 
student may lose residence by marrying 
a non-resident Proof of marriage should 
be furnished to the Registrar at the time 
change of status is requested. 
Persons who are moved lnto the state 
as the result of military or civil orders 
from the government, or the minor chil-
dren of such persons, are entitled to 
residence status after residing in Iowa 
for six months. However, if the initial 
registration of the minor children pre-
cedes the arrival of the parents, non-
resident tuition will be charged in all 
cases until the next registration after the 
condltions set forth above are mel 
Dependents of persons whose legal resi-
dence is permanently established in Iowa, 
who have been classified as residents for 
tuition purposes may continue to be clas-
sified as residents so long as such resi-
dence is maintained, even though circum-
stances may require extended absence of 
said persons from the state. It is required 
that persons who claim an Iowa residence 
while living in another state or country 
will provide proof of a continual Iowa 
domicile such as ( 1 ) evidence that they 
have not acquired a domicile in another 
state, (2) they have maintained a con-
tinuous voting record in Iowa, and ( 3) 
they have filed regular Iowa income tax 
returns during their absence from the state. 
Ownership of property in Iowa, or the 
payment of Iowa taxes, does not ln ltself 
establish residence. A student from 
another state who has enrolled for a full 
program, or substantially a full program. 
in any type of educational Institution will 
be presumed to be in Iowa primarily for 
educational purposes, and will be con-
sidered not to have established residence 
in Iowa. Continued residence in Iowa 
during vacation periods or occasional 
periods of interruption to the course of 
study does not of itself overcome the 
presumption. 
All students not classified as resident 
students shall be classified as non-resi-
dents for admission, fee and tultion pur-
poses. A student who willfully gives in-
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correct or misleading information to 
evade payment of the non-resident fees 
and tuition shall be subject to serious 
disciplinary action and must also pay 
the non-resident fee for each session at-
tended. An alien who has entered the 
United States on an immigration visa 
and who has established a bona fide 
residence in Iowa by living in the state 
for at least 12 consecutive months im· 
mediately preceding registration may be 
eligible for resident classification provided 
he is in the state for purposes other than 
to attempt to qualify for resident status 
as a studenL 
Men in milltary service (except career 
servicemen) who listed Iowa as their 
residence prior to entering service and 
who, immediately upon release, return 
to Iowa to establish their residence or 
enter college, wUl be classified as resi-
dents unless their parents moved from 
the slate while the individual was stUl 
a minor. 
Change of classification from non-resi-
dent to resident wUl not be made retro-
active beyond the semester or session in 
which application for resident classifica· 
tion is made. 
6. Reuiew Committee 
The decision of the Registrar on the 
residence of a student for admission, fee 
and tuition purposes may be appealed 
to a Review Committee. The findings of 
the Review Committee shall be final. 
Specific Requirements 
The following requirements are in addition 
to those given in Section A. 
1 . Undergraduate Students 
A minimum of one unit of algebra is 
required for admission to all curricula 
A non-high school graduate, in ad-
dition to meeting standards in Section A 
must be at least 17 years of age and 
have an unqualified recommendation 
from his high school principal. Require-
ments for admission to the several colleges 
are given below. 
College of Agriculture- A minimum of 
one and one-half units of algebra is re-
HEALTH EXAMINATION 
quired of students entering any four-year 
curriculum. In addition, the curriculua 
in Agricultural Communications, For-
estry Industrial Education, and Land-sea~ Architecture require one unit of 
geometry. Students who have not com-
pleted all of the required mathematics 
courses may take geometry or third-
semester algebra at Iowa State University. 
The requirements for admission to Agri-
cultural Engineering are the same as for 
the College of Engineering. 
College of Engrneenng-One unit of 
geometry and one and one-half units of 
algebra are required. Students who have 
not completed all of these courses may 
take geometry or third-semester algebra 
at Iowa State University. 
College of Home Economics-Two units 
of mathematics are required. One of the 
units must be algebra. The other unit 
may be algebra, geometry, andfor trig-
onometry in any combination. Students 
who have not completed all of the re-
quired mathematics may take geometry 
or third-semester algebra at Iowa State 
University. 
College of Sciences and Humanities-
For the curricula in Sciences and H u-
manities, one and one-half units of al-
gebra and one unit of geometry are re-
quired. Students who have not completed 
all of these courses may take geometry 
and third-semester algebra at I ow a State 
University. For the curriculum in Phys-
ical Education for Men one unit of al-
gebra is required 
College of Vetermary Medzcme-See 
Vetermary Medzcme, Admzsswn Reqwre-
ments. 
2. Graduate Students 
See Graduate College, Admzssion Require-
ments. 
3. Technical Institute Students 
One unit of geometry and one and one-
half units of algebra are required. Stu-
dents who have not completed all of these 
courses may take geometry or third-
semester algebra at Iowa State Univer-
sity. Unconditional admission to the 
Technical Institute may be granted to 
students who are not Jn the upper one-
half of their graduating class. 
A health examination is part of the admission process for all students. Each new 
student is sent a form to be filled out by his physician and returned to the Student Health 
Service. If the form is not received at the Health Service prior to registration of the student, 
he may receive a physical examination from a University physician. Professional fees are 
charged for this service. 
University physicians study reports of the physical examinations in placing students 
in proper physical education classes, and in qualifying them for military training, when 
necessary. 
New students are requested to furnish the results of a tuberculin test and/or chest 
x-ray made within the preceding year. If none is available these may be obtained at the 
University Health Service. 
It is advisable to have remediable defects in vision corrected and to have necessary 
dental work accomplished before entering the University. Vaccinations for smallpox and 
poliomyelitis, as well as tetanus toxoid inoculations, are also advised. 
Admission and Registration 103 
SUMMER ORIENTATION 
To welcome students and parents to Iowa State, and to accomplish more thoroughly 
some of the orientation process which ordinarily marks the beginning of the fall quarter 
for new students, the University holds a summer orientation program. 
The program is conducted individually by the College of Agriculture, the College of 
Engineering, the College of Home Economics, the College of Sciences and Humanities 
and the College of Veterinary Medicine. Procedures vary somewhat among colleges. 
In general, students are asked to select a convenient time from among a number of 
two-day periods which are scheduled between June 1 and July 15. They are requested 
to come to the campus during the period which they select for the orientation program. 
Parents are urged to accompany students whenever this is possible. 
Students and parents are housed in campus residence halls for nominal fees, or may 
choose to stay at hotels and motels in Ames. Meals may be purchased at University 
facilities or in Ames restaurants. 
During the orientation period, both students and parents are briefed by faculty mem-
bers on matters of curriculum, study, and university life in general. Considerable time is 
spent on answering individual questions. Visits are made to residence halls, classrooms and 
laboratories to inspect facilities. Tests are administered to students so they may be placed 
in class sections according to their abilities and aptitudes. Each student has a personal 
conference with an academic adviser to outline his program of study. 
Attendance at the summer orientation programr is not required, but it is strongly ad-
vised. A large portion of the incoming students and their parents usually do attend. 
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FALL ORIENTATION 
All new students are required to attend orientation days which precede the opening 
of the fall quarter. This period includes tests for those who have not attended the summer 
orientation program, plus registration and the many activities necessary to insure that 
each new student is properly enrolled and ready to begin his career at Iowa State. 
REGISTRATION 
Registration and the payment of assessed fees are required of all who attend classes. 
Registration is not complete until fees are paid, including board and room fees for those 
living in residence halls. The fee payment period for a quarter extends through the second 
day of classes, and a late fee is attached for payments made after that date. 
The instructor in each class receives from the Office of Student Records a class list 
showing all students properly registered for his class. This list serves as his authority 
to admit the students to class. Additional students should be admitted only upon presenta-
tion of an official add slip. Students are permitted to audit non-laboratory classes. This 
means they may attend the class as visitors but may not participate in discussions or 
make claims upon the time of the instructor. Approval to audit must be obtained from 
the dean, and the payment of regular fees is required. 
CLASSIFICATION 
Students are not admitted to any class nor are they dropped from any class except 
by permission of their dean. Students may not classify at conflicting hours without the 
approval of the departments concerned. Any student may be required to drop work which 
is not being accomplished in a satisfactory manner. 
A change from one college to another within the University requires the permission 
of the dean of the college to which the student wishes to transfer. A change from one 
curriculum to another in the same college requires the approval of the dean of the college 
as well as the head of the curriculum to which the student wishes to transfer. 
I 
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Fees and Expenses 
All fees and expenses listed in this catalog were effective as of September 1, 1966. 
They are subject to change at any time thereafter without notice. 
A registration fee is charged all students of the University. A full undergraduate 
registration fee covers laboratory fees, hospital service, use of the Library, membership 
in the Memorial Union, and a number of student activities. For graduate students and 
students on light classification, the activity fee is optional. Students who are not residents 
of Iowa pay an additional tuition fee each quarter. This is assessed in accordance with 
regulations of the State Board of Regents, found in this catalog under Admisswns. 
ESTIMATE OF EXPENSES 
An undergraduate enrolling at Iowa State and living in a residence hall will find the 
following basic expenses will cover one academic year (three academic quarters). 
Iowa Resident Non·resident 
Regrstrotron fee ~ 345 ~ 345 
Tuition 0 ••• 585 
Boord and room 735 735 
Books, supplies and equipment (estimated) • 0 0 • 0 • 100 100 
Total s 1,180 $1,765 
The above figures make no allowance for clothing, transportation, social and re-
creational expenses, laundry or a variety of incidental expenses. These vary widely with 
the individual student, but should be considered carefully as part of the total cost of at-
tending the University. 
Further information regarding board and room expenses is found in this catalog 
under Student Housing. 
FEE SCHEDULE 
Iowa Resident Non -resident 
Undergraduate Graduate U nderg roduot e Graduate 
12 weeks .. ~115 
10 weeks. 98 
9 weeks ... 87 
8 weeks 76 
6 weeks. 58 
3 weeks 42 
2 weeks 32 
1 week 25 
light Classification (assessed on a minrm um of three hours) 
3 hours. . . . . . . . S 42 ..... . 
4 hours . . . . . . . . . . . . . . 56 . . . .... . 
5 hours. 0 • 
6 hours. 
7 hours. . 
8 hours 
Audit-Some as light classification 
Off-campus-Same as light classification 
In absentia-Some as light classification 
Interim Fee 
1 hour 
2 hours . 
70 
84 
98 
112 
S125 . S310 . 
107 253 
95. 223 
83. 196 
64 ... 155 
45 107 
35 83 ••• 0 0 0 0 
26 63 ••• 0 •• 0 • 
s 52 ......... s 111 
66 . . . . . . . . . 148 
S240 
196 
173 
152 
120 
83 
64 
48 
' 87 
116 
80 . . 185 . 145 
94 . . . . 222 . . . . . . . . 174 
108 . . . . . . . . . 259 . . . . . . . . 203 
122. . . . . . . . . 296 . . . . 232 
s 17 . . . . ... 
34. 0 • 0 0 
s 29 
58 
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Resident 
lakestde Laboratory 
Oriv er Education 
Undergraduate 
~ 70 
Graduate 
s 70 
Special Women's Education 
Change of Classification 
Private Music Instruction 
1 0 lenons per quarter 1 credit !S25-~301 
20 lenons per quarter 2 credits 
Practice Room 11 hour per day 1 
Electric Organ practice 
Pipe Organ practice 
~ 20 
s 10 
s 
s 20 
~ 10 
s 
University students, 
per quarter 
. S30 
50 
5 
10 
15 
Non-res1dent 
Undergraduate Graduate 
s 70 s 70 
~ 
s 
~ 
20 s 20 
10 s 10 
s 
Non-University students, 
per quarter 
~33 
55 
5 
10 
15 
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SPECIAL STUDENTS AND NON-COLLEGIATE STUDENTS 
Special students and non-<:ollegiate students pay the same fees as undergraduates. 
REGISTRATION FEE FOR STUDENTS WITH FEE REDUCTIONS 
For students with fee reductions, the registration fee for each of the fall, winter and 
spring quarters is $52. For either term of the summer quarter, the fee is $26. 
This fee covers laboratory fees, hospital service, use of the Library and membership 
in the Memorial Union. An activity fee is optional. · 
APPLICATION FEE 
A fee of $10 must accompany the application for admission and is non-refundable 
except in the case of residents of Iowa who are denied admission. This fee will not apply 
to special students or workshop applicants. 
ADVANCE FEE PAYMENT 
Non-resident undergraduates and special students are required to make an advance 
partial fee payment of $50 before fmal admission is made. _ 
This $50 payment is applied at registration time toward the fees for the first quarter. 
The payment is not refunded if the student does not register. 
LATE REGISTRATION 
A fee of $5 for the first day and $1 per day thereafter is charged to those who do 
not complete registration during the regular registration period. Maximum charge for 
late registration is $1 0. 
ACTIVITY FEE 
Students whose payments do not include the activity fee may pay $9 per quarter 
and receive admission to concerts, lectures and debates and subscription to several student 
publications. An additional charge is made for admission to football and basketball games. 
SENIOR FEE 
To cover the cost of special senior activities, all students classified as seniors in the 
spring quarter pay a fee of $1 at that registration. 
REFUNDS 
Refunds are made on the unused portions of fees for registrations, room and board 
under the following policy: 
Registration fee and room rental- Ten percent is deducted for each week or part of 
a week that the student is enrolled, but no refund is granted if the student is in the Uni-
versity beyond the fifth week of the quarter. In the summer session, 20 percent is deducted 
for each week or part of a week, with no refund after the third week. 
Board charges-Ten percent is deducted for each week or portion of a week that the 
student is enrolled in the University. 
Each quarter begins on the registration day immediately precedlng the opening of 
classes and continues through the day previous to graduation day. 
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Financial Aid 
A large number of Iowa State University students d~pend in part upon their own 
savings, current earnings, loans, scholarships or Educ~t10?al Opportumty Grants for 
support in their university educational program. A combmahon of two or more of these 
resources often is used. 
Opportunities for on-campus employment are de.scribed in the Stu~nt ~e;vices s~ion 
of this catalog. Financial aid in various forms available to students m Milttary Sctence, 
Air Science and Naval Science is outlined in the sections which deal with each branch 
of the Armed Services. (See Index ) 
The award of a scholarship, Educational Opportunity Grant or the issuing of a loan 
is based on a careful review of the background and the needs of each individual applicant. 
Iowa State University uses the College Scholarship Service for needs analysis. 
Detailed information concerning applications may be obtained from the Student Finan-
cial Aid Office, 9 Beardshear Hall. 
STUDENT LOAN FUNDS 
Long term loans to be paid after graduation from the lJniversity are available either 
through the University or the new State Guaranteed Loan Program. Students in need of 
financial help are encouraged to apply the quarter previous to the time they will need help. 
The amount loaned is determined by need, availability of funds and evaluation of 
scholastic ability. The :'\ational Defense Student Loan Program is being phased out in 
favor of the new Guaranteed Loan. 
Loans must be used for educational purposes, such as room, board, tuition and 
books, etc. 
Emergency loans are available at a modest charge. No advance application for these 
emergency loans is necessary, providing an individual's scholastic standing is satisfactory. 
STUDENT AID FUNDS 
Student aid funds, which are limited in size and number, require no interest of the 
borrower. These funds include the Electrical Engineering and Equipment Company Fund, 
Frances Coover Aid Fund, Mary Huneke Student Loan Fund, and the Ralph W. Atkinson 
Aid Fund. 
SCHOLARSHIPS 
To be considered for a scholarship or grant, a new student (freshman or transfer 
student) must file a Parents' Confidential Statement and be admitted to the University. 
No other formal application blank is necessary. The better his high school grades, the 
better his chances of receiving financial help. 
Most scholarships and grants are issued on the basis of need and scholarship; not 
scholarship alone. Parent's confidential statements are accepted until March 1 for scholar-
ships and grants effective in the fall quarter. 
High school students should contact their principals or counselors for information 
about possible local scholarships as well as National Merit Scholarship, National Science 
Talent Search Scholarship and others. A new student should also contact the Dean of 
the College of his choice at the University for further information about financial aid. 
High school officials also can provide information about aids such as those available 
to war orphans and physically handicapped students. 
HIGH SCHOLARSHIP RECOGNITION AWARDS 
High school graduates in the upper one percent of their high school graduating class 
are recognized for their high scholarship by a cash award and a certificate of merit These 
awards are made at the time of admission to the University and no application is necessary. 
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EDUCATIONAL OPPORTUNITY GRANTS 
The Higher Education Act of 1965 afflrms the policy of the United States to strengthen 
the educational resources of our colleges and universities and to provide financial as-
sistance for students in post-secondary and higher education. Title IV of the Act initiates 
a program of educational opportunity grants, through institutions of higher education, 
to assist in making available the benefits of higher education to qualified high school 
graduates of exceptional financwl need who for lack of financial means of their own or 
of their famtlies would be unable to obtain such benefits wuhout such aui.. 
Students who feel they may qualify for such a grant should have their parents file 
a Parents Confidential Statement with College Scholarship Service when they apply for 
admission to Iowa State University. Further information on these grants may be obtained 
from the high school counselor or by writing the Loans and Scholarship Office, 9 Beard-
shear Hall, Iowa State University. Parents Confidential Statement blanks are available 
at most high schools. 
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All-University Scholarships 
A Parents Confidential Statement will give a student consideration for the following 
freshman scholarships: General, Alumni Achievement, Class, Freshman Lane Wells, General 
Motors, and any new scholarships that might not be listed. Unless otherwise stated, apply 
to Scholarship Committee, 9 Beardshear Hall. 
C. G. Adams Scholarship for a member of Delta Upsilon social fraternity. No ap-
plication necessary. 
Alumni Achievement Fund Scholarships for freshmen and undergraduates. See headnote. 
Athletic Grants-in-aid for graduating high school seniors. Established by the Big 
Eight Conference Universities. Apply to Department of Athletics. 
George W. Catt Memorial Scholarships for seniors. No application necessary. 
Class Scholarships for freshmen and undergraduates. Established by the classes of 
1906, 1907, 1908 and 1911. See headnote. 
Delta Delta Delta Scholarship for an undergraduate woman. Apply to Delta Delta 
Delta Sorority, 302 Ash Avenue after arrival at Iowa State University. 
Epsilon Chapter of Tau Kappa Epsilon Fraternity Scholarship for a member of 
that fraternity. No application necessary. 
General Motors (College Plan) Scholarships for freshmen. See headnote. 
General University Scholarships for freshmen and undergraduates. Apply to local 
counselor or General Scholarship Committee, 9 Beardshear Hall. 
Interfraternity Council Scholarship for a freshman. Apply to Interfraternity Council 
after arrival at Iowa State University. 
Iowa State Club of Chicago Scholarship for a student who will graduate from a 
high school in the West Suburban and Suburban League of Chicago. Apply to high school 
principals of respective schools. 
Lane-Wells Scholarships for freshmen. See headnote. 
Lane-Wells Scholarships for seniors. No application necessary. 
LaVerne Noyes Scholarships for freshmen and undergraduates who are blood de-
scendants of men who served in World War I. Apply first quarter in the University, 9 
Beardshear Hall. 
Veishea Scholarships for Iowa freshmen. Application blanks are sent to high schools. 
Applications may be made after student completes seventh semester of high school. Ap-
plications are due by March 31. Questions should be directed to: Career Day Director, 
Veishea Central Committee, Memorial Union. 
Walnut Grove Products Company Scholarship for a junior, based on an essay on 
a chosen subject No application necessary. 
Ward Scholarships for Ward System freshmen and sophomores. N9 application 
necessary. 
Madge Young Memorial Scholarship for a Men's Residence Association junior or 
senior with a 2. 25 grade point or above. Apply to M RA president. 
Scholarships Listed Under Two or More Colleges 
These scholarships are available to students of more than one college. 
H.azel Beck Andre Journa~ism Scholarship f~r a junior in journalism in the College 
of Agnculture or Home Econom1cs. Apply to Techmcal Journalism Department. 
James W. Bell Company, Inc. Scholarship for a Science or Engineering freshman. 
No application necessary. 
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James W. Bell "Christmas" Scholarship for a Science or Engineering freshman. No 
application necessary. 
Farm Journal, Inc. Scholarships for agricultural journalism and home economics 
journalism freshmen. 
W. E. Holmes Scholarship for a freshman enrolling as a journalism major. Apply 
to Technical Journalism Department. 
Journalism Tuition Scholarships for freshmen majoring in journalism. Apply to 
Technical Journalism Department. 
Minneapolis Tribune Scholarship for a senior journalism student. 
Ruth Watkins Newton Scholarship for a freshman enrolling as a journalism major. 
Apply to Technical Journalism Department. 
R. C. A. Scholarship for a senior in electrical engineering or physics. No application 
necessary. 
Texaco Scholarships for junior and senior men in a curriculum which qualifies them 
for a career in the petroleum industry. No application necessary. 
Agricultural Scholarships 
Applications for freshman scholarships must be submitted by March 15. Applica-
tions for sophomore, junior and senior scholarships are due either October 15, December 
15 or April 15 each year. Studentsshouldcontact their advisor or the Awards and Scholar-
ship Committee, 121 Curtiss Hall, for further information about these scholarships. 
Agricultural Marketing Management Scholarships for agricultural business under-
graduates in the marketing management option. Sponsored by the Farmers Elevator 
Service Company, the Farmers Grain Dealers Association of Iowa, and the Western Grain 
and Feed Association. 
Alcoa Foundation Agricultural Scholarships for residents of Iowa in their freshman 
year. 
Beef Cattle Improvement Scholarship for a student who has completed courses in 
animal breeding, beef production and a special problem on beef cattle improvement. 
Borden Agricultural Award for the student with the highest grade average among 
students completing two or more dairy courses prior to senior year. No application 
necessary. 
C. H. Chase Honorary Scholarship for a sophomore in agricultural business with 
an interest in the retailing of farm equipment. Sponsored by the Iowa Retail Farm Equip-
ment Association. 
Chicago Mercantile Exchange Scholarship for an Iowa freshman. 
Chicago and North Western Railway 4-H Scholarshipsformale agricultural economics 
or forestry juniors, seniors or graduate students. 4-H background and essay necessary. 
Apply to state 4- H office by September 15. 
Chicago Farmers' Club Scholarship for a senior. 
Consumers Cooperative Association Scholarships for juniors and seniors who are 
male residents of Iowa and whose parents belong to an agricultural cooperative. 
Cooperage Industries of America, Inc. Scholarship for a forestry freshman. 
Cooperative Education Scholarships for a freshman interested in cooperative man-
agement who are residents of Cedar, Clinton, Henry, Jackson, Johnson, Jones, Keokuk, 
Linn, Louisa, Muscatine, Scott, or Washington counties. During summers the students 
must work at one of the sponsoring cooperatives in the 12-county area. 
112 Financial Aid 
Danforth Award for College Seniors. Made at the end of the junior year and includes 
a four week program at Camp Miniwanca and at the Ralston Purina facilities in St. Louis, 
Mo. No application necessary. 
Danforth Leadership Training Scholarship for a freshman. This includes a program 
at Camp Miniwanca Leadership Training Camp. No application necessary. 
J. N. "Ding" Darling Foundation Scholarships for fisheries and wildlife biology stu-
dents who have an interest in the promotion and communication field. 
Delicious Apple Tree Scholarship for a horticulture freshman. Sponsored by the Iowa 
Horticulture Society. No application necessary. 
Henry R. Duncan Scholarship for an animal or dairy science undergraduate. 
Electric Cooperative Pioneer Scholarship for a freshman in agricultural journalism. 
E. S. Estel Scholarship for a junior or senior in dairy industry or dairy science. 
Sponsored by the National Dairy Cattle Congress in Waterloo. 
Farmers National Farm Management Scholarship for an agricultural business, agri-
cultural education, agronomy, animal science, dairy science or farm operation junior 
who has an interest in professional farm management. 
Federal Land Bank of Omaha and Federal Land Bank Associations in Iowa Scholar-
ships for male freshmen from an Iowa farm. 
Federated Garden Clubs of Iowa, Inc. Scholarships for horticulture and landscape 
architecture undergraduates. No application necessary. 
FS Services, Inc. Scholarships for junior students having an interest in a career in 
agricultural business. 
B. J. Firkins Memorial Scholarship for an agronomy sophomore. Sponsored by the 
friends of the late Prof. B. J. Firkins. No application necessary. 
Goke Scholarships for Agriculture undergraduates. In honor of Mrs. Portia Goke. 
Golf Course Superintendents Association of America Scholarships for juniors and 
seniors enrolled in turf management program. 
George Gund Animal Science Awards for animal science seniors. No application 
necessary. 
E. S. Haber Scholarship for a horticulture or landscape architecture undergraduate 
majoring in nursery management or planning a career in the landscape nursery busi-
ness. Sponsored by the Iowa Nurserymen's Association. No application necessary. 
International Milling Company Scholarship for an animal, dairy and poultry science 
or agricultural business senior. 
Iowa Crop Improvement Association Scholarship for an agronomy junior or senior. 
No application _necessary. 
Iowa Hoo-Hoo Club Forestry Scholarship for a forestry sophomore. No application 
necessary. 
Iowa Limestone Scholarship for an agronomy junior or senior. Sponsored by the 
Iowa Limestone Producers Association. No application necessary. 
Iowa Master Farmer's Club Scholarships for agricultural journalism undergraduates. 
Iowa Pest Control Operators Association Scholarship for an entomology undergraduate. 
No application necessary. 
Iverson Honorary Dairy Industry Scholarships for dairy industry undergraduates. 
Sponsored by alumni and friends in honor of Prof. C. A Iverson. No application necessary. 
Izaak Walton League of America and Auxiliary Scholarships for fisheries and wildlife 
biology students. Sponsored by several lzaak Walton League chapters in Iowa No ap-
plication necessary. 
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Knights of Ak-Sar-Ben Scholarships for freshmen from Iowa counties which had 
exhibitors at the Ak-Sar-Ben livestock show the previous year. 
Eli Lilly Advanced Curriculum Scholarships for sophomores who have earned a 
3.0 cumulative average and plan to follow the advanced curriculum. 
Midwest Agr,icultural Chemicals Association Marketing Scholarship for a junior or 
senior student whose home is in Iowa, Illinois, Kansas, Missouri, or Nebraska. 
Moorman Manufacturing Company Scholarships for freshmen and sophomores. 
National Plant Food Institute Scholarship for an agronomy sophomore who has 
been especially active in the Agronomy Club. !\Io application necessary. 
Poultry Industry Scholarships for poultry science freshmen. Sponsored by the members 
of the poultry industry of Iowa. 
Production Credit Associations in Iowa Scholarships for male freshmen from Iowa 
farms. 
Ralston Purina Company Senior Scholarship for agricultural business, animal, dairy 
or poultry science, agricultural journalism, agronomy, farm operation or agricultural 
education senior. !\Io application necessary. 
Rice Estate Advanced Curriculum Scholarships for juniors and seniors taking the 
advanced curriculum. 
Rice Estate International Service Scholarships for juniors or seniors taking the Prepa-
ration for International Service in Agriculture program. 
Louis Rich Foods, Inc. Scholarship for undergraduates who have a strong interest 
in the turkey industry. 
Sears-Roebuck Foundation Scholarships for freshmen who live on Iowa farms. 
Sears-Roebuck Foundation Sophomore Scholarship for the sophomore who earned 
the highest grade average among the previous year's freshman recipients. No application 
necessary. 
Smith-Douglass Company, Inc. Scholarship for a male freshman in agronomy. 
Spokesman Press Scholarship for an undergraduate or graduate in agricultural 
journalism. 
Paul P. Stewart Memorial Scholarship for a sophomore, junior or senior student 
in dairy science, sponsored by dairymen and friends of the late Paul P. Stewart. 
Louis Ware IMC Pregraduate Scholarship for a senior planning graduate study. 
Sponsored by the International Minerals and Chemical Corporation. 
J. R. Watkins Company 4-H Scholarship for an Iowa freshman with a strong 4-H 
background. 
H. K. Wilson Advanced Curriculum Scholarship for sophomore who has earned a 
3.0 cumulative average and plans to follow the advanced curriculum. 
Chuck Worcester Intern Scholarship for a junior to work one summer as a farm 
editor and one school year as a campus correspondent. 
Engineering Scholarships 
Applications for all College of Engineering scholarships, awards and aid funds must 
be made in triplicate by January 30. Unless otherwise stated below, all scholarship ap-
plications should be addressed to the Scholarships and Awards Committee, College of 
Engineering, 104 Marston Hall. Application blanks are ava11able in the various depart-
mental offices. In this section only, a reference to an undergraduate refers to a sopho-
more, junior or senior. 
Aloca Engineering Achievement Scholarship for an Engineering senior. 
Alcoa Engineering Scholarships for undergraduates in Engineering. 
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American Institute of Industrial Engineers Scholarship for an industrial engineering 
senior. 
Archer-Daniels-Midland Company Scholarship for a chemical engineering senior. 
Babcock and Wilcox Scholarships for undergraduates in Engineering and the Techni-
cal Institute. 
Black and Veatch Scholarships for Engineering freshmen. 
E. W. Bliss Scholarship for an Engineering freshman. Apply to E. W. Bliss Com-
pany, Canton, Ohio. 
Boeing Scholarships for electrical, mechanical, aerospace, civil engineering and in-
dustrial administration juniors or seniors. 
Bourns' Incorporated Scholarship for electrical, mechanical or industrial engineering 
junior or senior. 
Amos E. Buetell Memorial Award for a senior in mechanical or electrical engineering. 
Wallace A. Cassell Memorial Scholarship for electrical engineering junior or senior. 
Caterpillar Tractor Company Scholarships for mechanical, electrical and civil en-
gineering undergraduates. 
Cedar Rapids Engineers' Club Scholarships for Engineering freshmen. Apply to Cedar 
Rapids Engineers' Club, Cedar Rapids. 
Continental Oil Company Scholarship for a chemical engineering undergraduate. 
Claud Coykendall Memorial Scholarship for a civil engineering senior. 
Leo A. Daly Scholarship for an architecture undergraduate. 
Dr. J. B. Davidson Scholarship for an agricultural engineering undergraduate and/or 
graduate student. 
Durant, Deiniger, Dommer, Kramer and Gordon Scholarship for architecture senior. 
Douglas Aircraft Company Scholarship for an aerospace or electrical engineering 
senior. 
Engineers' Club of Des Moines &·holarship for an t:ngmeering freshman who ts a 
graduate of a Des !\1oines high school. Apply to Engineers' Club of Des ~loines. 
Engineers' Club of Sioux City &·holarship for an Engmeering freshman who is a 
graduate of a Sioux City high school. Apply to Engineers' Club of Sioux City. 
Fisher Foundation Scholarships for chemical, electrical, mechanical or nuclear engineer-
ing undergraduates. 
Almon H. Fuller Scholarship for a civil engineering senior. 
Gibbs-Cook Scholarship for an Engineering junior or senior with mterest in the con-
struction industry. 
Goodyear Scholarship for a chemical engineering senior. 
Frank W. Griffith Educational Award for an architecture student. 
Walter Handy Memorial Scholarship for a civil engineering junior. 
Henning H. Henningson Memorial Scholarship for an electrical engineering freshman 
from a rural community. 
Iowa Limestone Producers Association Award for a civil engineering senior. 
Karl Keffer Scholarship for an architecture undergraduate. 
Frank Kerekes Memorial Scholarship for a civil engineering jumor or semor. 
Peter Kiewit Sons' Co. Scholarship for a civil engineering senior. 
Koppers Company, Inc. Award for outstanding architectural design. 
Link~BeJt Speeder Corporation Scholarship for a mechanical engineering sophomore. 
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Fred F. Loy Memorial Award for a civil engineering junior or senior. 
Master Builders of Iowa Scholarship for an architecture or civil engineering junior 
or senior. 
The Maytag Scholarship in Engineering for a mechanical or industrial engineering 
senior. 
Keith B. Merrill "Christmas" Scholarship for a civil engineering junior or senior. 
Minnesota Mining and Manfacturing Company Scholarships for Engineering under-
graduates. 
Missouri Valley Machinery Company Scholarships for Engineering freshmen. 
Missouri Valley Steel Company Scholarship for a civil, mechanical or architectural 
engineering freshman. 
Nebraska Lath & Plaster Scholarships for architecture seniors. 
Carl E. Nelson Scholarship for an undergraduate in Engineering. 
Herman W. Nelson Memorial Scholarship for a mechanical, electrical or industrial 
engineering senior. 
Northwest Chapter Iowa Engineering Society Scholarship for an Engineering fresh-
man. Apply to Scholarship Committee, ;\;orthwest Chapter Iowa Engineering Society. 
Paxton-Vierling Steel Company Scholarship for a civil engineering freshman. 
Pennsylvania Glass Sand Corporation Scholarship for a ceramic engineering senior. 
No application necessary. 
Rath Packing Company Scholarship for a mechanical engineering undergraduate. 
Russell Thompson Memorial Scholarship for an undergraduate sophomore. 
Standard Oil of California Scholarships for a chemical engineering and a mechanical 
engineering undergraduate. 
Texaco Oil Company Scholarship for a chemical engineering junior or senior. 
Union Carbide Engineering Scholarship for a mechanical, chemical or metallurgical 
engineering freshman. 
Universal Oil Products Company Scholarships for a chemical engineering senior 
and two juniors. 
Herbert 0. Ustrud Memorial Scholarship for a civil engineering senior. 
Western Electric Fund Scholarship for an Engineering undergraduate. 
Leonard Wolf Memorial Scholarship for an architecture junior or senior. 
Home Economics Scholarships 
Unless otherwise stated below, send applications to the Home Economics Scholarships 
and Awards Committee, 122 Mac Kay Hall. 
Home Economics Alumnae Scholarships from the Alumni Achievement Funds for Home 
Economics. 
Grace M. Augustine Scholarship for a graduate student in institution management 
Inquire at Institution Management Department, 11 E MacKay HalL 
Bishop-Stoddard Cafeteria Scholarship for Men for a student majoring in institution 
management Inquire at Institution Management Department, 11 E MacKay Hall. 
Borden Home Economics Scholarship for a Home Economics senior with the highest 
grade point average among eligible senior students (two or more courses in food and 
nutrition). No application. 
Helen Alice Burling Scholarship for a sophomore, junior or senior student in Home 
Economics. 
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Campbell Soup Company Four-year Scholarship for a high school senior planning 
to major in food and nutrition. :"Jot available each year-given twice in 1962-1966; 1966-
70. Company decides each time. 
Lillian Storms Coover Memorial Scholarship for a graduate student in nutrition or 
dietetics. Inquire at Food and Nutrition Department, 107 MacKay Hall. 
Frances H. Crawford Scholarship for a person who intends to work in school food 
service or is now engaged in school food service work and wishes to prepare further for 
responsibilities of school food service administration. Inquire at Institution Management 
Department, 11 E MacKay Hall. 
Danforth Award for Home Economics College Senior. Apply junior year. 
Danforth Leadership Training Scholarship for a Home Economics freshman. No 
application necessary. 
Delta Phi DeJta Scholarship for a student in applied art. Inquire at Applied Art Depart-
ment, 216A MacKay Hall. 
Julie Diekmann Applied Art Senior Awacd for a senior woman in applied art. No 
application necessary. 
Farm Journal Scholarship for a high school student planning to major in home 
economics journalism. 
Vera Foreman Friley Scholarship for a Home Economics senior. 
Gerber Lillian Storms Coover Scholarship for a sophomore, junior or senior student 
in food and nutrition. 
Home Economics Alumni Association Scholarships for a sophomore, junior, or senior 
student in Home Economics. 
Iowa Home Economics Association Scholarship for a freshman with 4-H or FHA 
record and a graduate of an accredited Iowa high school. Apply to Scholarship Com-
mittee, Iowa Home Economics Association. 
Millie Kalsam Award for a student in food and nutrition. 
Catherine Mac Kay Scholarship for a Home Economics freshman. 
Martha Moffit Scholarship for an undergraduate student in food and nutrition. In-
quire at Food and :"Jutrition Department, 107 MacKay Hall. 
P. Mabel Nelson Scholarship for a sophomore, junior or senior student in food and 
nutrition who is interested in pursuing graduate study in food science or nutrition. 
Esther Compton Ogland Memorial Scholarship for an Iowa resident who is a senior 
in home economics education. 
Omicron Nu Award for a Home Economics senior who is a member of Omicron 
Nu. Apply to Omicron Nu, 122 MacKay Hall. 
Florence Pen Scholarship for an undergraduate in food and nutrition. Inquire at 
Food and Nutrition Department, 107 MacKay Hall. 
Charles Pfizer Extension Scholarship for a junior interested in extension work with 
4- H record and one or more extension courses. Apply to State 4-H Club Office, 303 Curtiss 
Hall. 
Phi Upsilon Omicron Scholarship for a sophomore or junior student in Home 
F..conomics. 
Sears- Roebuck 4- H Poultry Scholarship for a freshman in Home F..conomics who has 
taken part in a 4- H laying flock project. 
Julia McCollough Smith Award for a Home Economics senior with highest average 
grade point during at least seven consecutive quarters preceding the senior year. No ap-
plication necessary. 
Stouffer Restaurant Corporation Scholarship for a sophomore, junior or senior student 
in Home Economics. 
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Tall Corn Chapter of Club Managers Association of America Scholarship for an 
Iowa resident who is a sophomore, junior or senior in institution management. Inquire 
at Institution Management Department, 11 E MacKay Hall. 
Veishea Cherry Pie Scholarship for an undergraduate or graduate student in institution 
management. Established by Institution Management Club and Institution Management 
Department. Inquire at Institution Management Department, 11 E Mac Kay Hall. 
Florence Walls Scholarships for sophomores and juniors. 
J. R. Watkins 4-H Scholarship for a Home Economics freshman with a record of 
major accomplishments in 4-H Club work. 
Lane-Wells-George Catt Scholarship for seniors with good scholastic records for 
students who have earned a major part of their expenses. 
Sciences and Humanities Scholarships 
Unless otherwise indicated, apply to the Scholarships Committee, 9 Beardshear Hall. 
Gertrude Herr Adamson Scholarship in Mathematics for an undergraduate student 
who has displayed ingenuity in mathematics. No application necessary. 
Archer-Daniels-Midland Company Scholarship for a senior in chemistry. Apply to 
Chemistry Department 
Chemistry Department Awards for freshmen, sophomores, juniors and seniors in 
chemistry who display outstanding scholarship. No application necessary. 
Collins Radio Company Award in Physics for the senior who demonstrates highest 
competence in physics. No application necessary. 
Dow Chemical Company Scholarship for a freshman in chemistry. Apply to Chemistry 
Department at end of first semester of high school senior year. 
Earl May Seed Company Scholarship for a junior in botany. No application necessary. 
Ernst and Ernst Accountancy $250 Scholarship offered by the Department of In-
dustrial Administration. ~o application necessary. 
George Freeman Memorial Scholarship for a junior, senior or graduate student in 
general or rural sociology. 
Dio Lewis Holl Award to an outstanding senior who completes his work in the current 
academic year in the curriculum in mathematics. No application necessary. 
Iowa Science Talent Search Scholarship for a high school senior who is a participant 
in the National Talent Search of Science Clubs of America. Apply to J. D. Woods, Drake 
University, Des Moines. 
Thomas H. McBride Scholarships in Natural Sciences to undergraduates for expenses 
at Iowa Lakeside Laboratory. Apply to Director, Iowa Lakeside Laboratory, Zoology 
Department, University of Iowa, Iowa City. 
Minnesota Mining and Manufacturing Prize in Physics for a sophomore who shows 
outstanding promise for a career in physics. No application necessary. 
Pi Mu Epsilon Award to a junior who has completed sophomore calculus and holds 
the highest scholastic average in freshman and sophomore mathematics and in general 
scholarship. No application necessary. 
Purchasing Agents Scholarship for a junior or senior in the general area of pur-
chasing. No application necessary. 
R.C.A-N.B.C. Television Scholarship for a telecommunicative arts major. Apply 
to Professor in Charge, Telecommunicative Arts, 21 Exhibit Hall. 
Reader's Digest Scholarships to help cover the cost of projects undertaken by under-
graduates or graduates in journalism. Apply to Technical Journalism Department 
I' 
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Veterinary Medicine Scholarships 
All veterinary medicine award and scholarship recipients are selected, with the single 
exception of the Pfizer Award; therefore, no applications are necessary. 
American Veterinary Medical Association Women's Auxiliary Award for a senior 
veterinary student based upon some creative activity. 
Borden Veterinary Medicine Scholarship for a senior with the highest grade point 
average of veterinary students preceding his senior year. 
G. G. Graham Scholarships for graduating seniors in clinical medicine. 
Iza Merchant Award for a College of \'eterinary \ledicine student's wife who has 
shown the greatest interest and has been active in the Auxiliary to the Iowa State Student 
Chapter of the American Veterinary !\ledical Association. 
Merck Veterinary Manual Award given to a junior and a senior for outstanding 
academic achievement in veterinary studies. 
Charles Pfizer and Company Award for a junior in veterinary medicine. Selection 
is made from applications submitted by students in their junior year. 
Riser Small Animal Award for a senior in small animal medicine and surgery. 
Paul F. Starch Phi Zeta Award for a freshman in veterinary medicine. 
Charles Steele Memorial Award for a veterinary medicine sophomore. 
Upjohn Award for a student who shows proficiency in large animal medicine. 
Upjohn Award for a student who shows proficiency in small animal medicine. 
Walnut Grove Large Animal Nutrition Award for a third year veterinary student. 
10\\'A STATE l';\;1\'EHSITY \'ETEHI~AHY !\1ED1CAL ALl'!\1;\;1 ASSOCIATIO;\; 
SCHOLAHSH IPS. 
Burton C. Thompson Award for a first year veterinary student. 
Ivai Arthur Merchant Award for a second year student in veterinary medicine. 
Henry Dale Bergman Award for a third year student in veterinary medicine. 
George Judisch Scholarship Prize for the fourth year veterinary student with the h1ghest 
scholastic average. 
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Bachelor's Degree Requirements 
A cumulative average of at least 2.00 in all work taken at Iowa State University 
is required for graduation. 
A student transferring from another college or university to Iowa State is required 
to have a 2.00 cumulative average. However, a student may be admitted with a quality 
point deficiency but will be required to earn sufficient quality points above a 2.00 at Iowa 
State to offset the quality point deficiency at the time of entrance. 
A student who takes work at another college or university after having been admitted 
to Iowa State is required upon registration at Iowa State to submit a transcript or tran-
scripts of all work taken elsewhere. This work must average a 2.00 or the deficiency of 
quality points will be assessed against the student. Failure to submit such transcripts 
will be grounds for dismissal. 
In unusual circumstances, the academic standards committees of the respective col-
leges may review and give further consideration to the records of students who except 
for grade point average, have satisfactorily completed all graduation requirements. If 
the appropriate college academic standards committee considers that the educational and 
professional needs of such a student have been satisfactorily met, or can be satisfactorily 
met by imposing further conditions, then the committee may recommend to the dean of 
the college that the student be graduated or that a supplemental program be accepted in 
place of the fully unqualified grade point average. The college academic standards com-
mittee chairman reports such exceptional actions to the University Academic Standards 
Committee. 
High scholarship is recognized at graduation. Students who have a cumulative quality-
point-average of 3.50 or above are eligible to graduate with distinction. The quality-point-
average upon which graduation with distinction is determined includes all work undertaken 
at Iowa State prior to the opening of the quarter in which the student receives his degree. 
The last 45 quarter credits needed to complete the requirements for a bachelor's degree 
must be taken in residence. However, 9 of this last 45 quarter credits may be taken out 
of residence if in elective courses. 
A student may receive two bachelor's degrees if he has completed at least 243 college 
credits and if heads of both curricula recommend him for each degree. 
ENGLISH REQUIREMENT 
The University grants degrees only to those persons who have demonstrated, through 
an examination, that they can express themselves clearly and correctly in the English 
language. All seniors pass this examination before graduation. The examination consists 
of a 500-word written exposition which isjudgedon spelling, punctuation, grammar, clarity 
of expression and the organization and development of the subject 
All students take instruction in English composition throughout the freshman year, 
and nearly all take one course in speech later. They may continue to receive help and 
advice in English through the Writing Clinic and the Speech Clinic, both of which are 
supervised by members of the Department of English and Speech. 
LIBRARY REQUIREMENT 
Independent study and investigation through the use of books and libraries enable 
students to grow intellectually and professionally in college and afterward. For this reason, 
all students receive instruction in the use of the University Library, including practice in 
how to locate the published literature of their respective fields of study. 
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GRADING SYSTEM 
The mark p may be used for undergraduate "required" courses and may also be 
given to graduate students to indicate satisfactory progress in research, special topics 
or "required" courses. 
For each credit earned, quality points are given according to the mark attained: 
A 4 points C 2 points F 0 points 
B 3 points 0 1 point 
Grade reports are prepareu each quarter and are supplied to students upon their 
request. Grade reports are not routinely sent to parents but are made available upon 
their request. 
SATISFACTORY ACADEMIC PROGRESS 
Minimum satisfactory scholastic achievement is represented by a 2. 00 quality-point 
average each quarter of enrollment. Although failure to achieve this average is not cause 
for immediate dismissal, a student whose work is not satisfactory over a period of time 
is placed on temporary enrollment or may be dismissed in accordance with the regulations 
prescribed by the University Academic Standards Committee and the academic standards 
committee of the college in which he is enrolled. 
CLASS ATTENDANCE 
Students are expected to attend class periods as scheduled. Excuse from any class 
period is a matter between the student and his instructor. 
TRANSCRIPT OF RECORD 
One transcript of a student's academic record is provided without charge, upon re-
quest, to each student. Each additional single copy beyond the first is $1. In multiple 
orders, following the first copy for which no charge is made, the first additional copy 
charge is $1, and additional copies are 25 cents each. 
WITHDRAWAL 
A student who withdraws from the University during any quarter for which he is 
enrolled should report to his dean. Those who withdraw receive refunds according to 
University policy outlined under Fees and Expenses. 
ADVANCED PLACEMENT 
Iowa State is not at present a part of Advanced Placement Program sponsored by 
the Educational Testing Service. However, it is possible for a student to advance as far 
as his background will permit. A student may take an examination for credit in any 
course taught in the University provided he can show to the satisfaction of the department 
head concerned, and of his dean, that he has made the necessary preparation. This may 
have been through high school courses or independent study. If the student meets the 
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standard of the department in the course in which he is being examined, the credit will 
become a part of his University record. A grade of P is recorded and does not become 
a part of the student's cumulative average. 
STUDENT CONDUCT 
It is expected that all Iowa State students are on campus for serious educational 
pursuits and that they will conduct themselves so as to preserve an appropriate atmos-
phere of learning. It is also expected that all students who enroll at Iowa State are wllllng 
to assume the responsibilities of citizenship in the campus community. Association in such 
a community is purely voluntary, and any student may withdraw from it at any time 
that he considers the obligations of membership disproportionate to the benefits. While 
enrolled, students are subject to University authority which includes the prerogative of 
dismissing those whose conduct is unsuited to the aims of an institution of higher learning. 
The President has delegated to the Committee on Student Conduct the authority to 
establish policy and to deal directly with discipline cases. 
MOTOR VEHICLES 
Students are permitted to own and operate motor vehicles-automobiles, motor 
scooters and cycles. Motor vehicles, however, are in no way necessary for an Iowa State 
student, and the University believes students under 21 years of age will find lt to their 
best interests not to operate an automobile in Ames. Those who operate a motor vehicle 
must abide by the rather extensive regulations necessary because of the congestion on 
campus. Fines are levied for infractions of the regulations. 

Student Housing 
J. C. Schilletter, Ph.D., Director of Residence 
Charles F. Frederiksen, M.S., Associate Director of Residence 
Edna V. Eland, B.A., Assistant Director of Residence 
Robert J. Benson, M.S., Assistant to the Director of Residence 
123 
The University maintains residence halls for approximately 2,550 single women and 
4,500 single men. University apartments are available for approximately 1,150 married 
students. Chapter houses are maintained near the campus by 34 fraternities and 10 so-
rorities and house about 2,300 students. Other members of the student body live in private 
rooms or apartments in Ames or nearby communities. A sizable group commutes from 
Des Moines and from other cities and towns in central Iowa. 
Inquiry concerning rooms in University facilities should be addressed to the Director 
of Residence, Friley Hall. Applications are accepted beginning September 1 for the fol-
lowing fall quarter. , 
A $25 deposit is required at the time a reservation is completed for a room in a 
residence hall or an apartment operated by the University. The deposit is returned when 
the student releases the room or apartment at the end of a quarter or if he withdraws 
from the University, provided he notifies the University in terms of his contract and pro-
vided he has no outstanding bills to the University. 
The Residence Halls 
Residence halls at Iowa State have complete facilities for comfortable living. All have 
spacious lounges. Most have recreation rooms. A house mother resides in each residence 
hall. Friley Hall contains a snack bar, radio station, exercise room and hobby rooms. 
In its two large dining rooms the residents of Friley, Helser and Westgate Halls are served 
cafeteria style. 
The Knapp-Storms Commons also provides cafeteria style food service for 1,200 men. 
Birch, Linden, Elm-Oak and Welch Halls have dining rooms which serve all of the 
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women's residence halls. Meals are served cafeteria style. 
Most rooms in residence halls are planned for double occupancy. 
Charges for residence halls (except Buchanan Hall) include both room and board. 
All charges are subject to change without notice, but the rate for the academic year es-
tablished January 1, 1967, is $735. Room rates in Buchanan Hall for the academic year 
are $315 for double occupancy and $420 for single occupancy. Rooms are rented on the 
basis of the entire academic year. Students should not request rooms in the residence halls 
if they do not plan to occupy them for a full academic year. Most fraternities ask pledges 
to live at the chapter house during a portion of the year. Students who plan to pledge 
fraternities should not seek rooms in the residence halls. 
All undergraduate women (except those 21 or over) are required to live in residence 
halls or sororities unless special exception is made by the Director of Residence. 
Rooms in residence halls are furnished with single beds and mattresses, chests of 
drawers, study tables and straight chairs. Students furnish their own mattress pads, 
pillows, bed linen, towels, throw rugs, study lamps, and curtains. 
Married Student Housing 
Rates for married student apartments operated by the University, as of January 1, 
1967, were $32 per month in Pammel Court, $65 per month in Hawthorn Court, and $70 
or $80 per month in University Village. Apartments are unfurnished. The University 
provides water, but tenants pay other utilities. Changes in rental rates may be made at 
any time. 
Applications are accepted one year in advance of registration. 
Approximately half of the married students at Iowa State live in University apart-
ments. The remainder fmd accommodations in private houses or apartments and in trailer 
courts in and near Ames. 
Off-Campus Housing for Single Students 
Single men may obtain housing in private quarters off campus. Arrangements are 
made directly with the owners, and accommodations vary in price and desirability. The 
contract is usually for one quarter. 
It is best if the new student comes to Ames well in advance of the quarter in which 
he enrolls, and personally makes arrangements for an off-campus room. 
Off-campus room rates January 1, 1967, generally were $8 per week for each occupant 
where a room accommodates two and $10 per week where the room is occupied by one 
studenl Students usually furnish their own linens. 
Meals may be obtained in restaurants near the campus or in the Memorial Union on 
an individual meal basis for about $20 per week. 
A list of approved rooms for students may be obtained from the Director of Residence. 
The Department of Residence has prepared a standard set of requirements for householders 
furnishing rooms to students and reserves the right to restrict student housing to those 
rooms which meet University requirements. 
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Student Services 
THE UNIVERSITY LIBRARY 
Robert W. Orr, M.S., Director 
The l'niversity Library contains nearly 600,000 volumes used in the support of 
the l'niversity's teaching, research, and extension programs. The collections are strong in 
all fields stressed at the l'niversity. They arc strong in periodicals and other serials in 
the basic and applied fields of the physical and biological sciences including exhaustive 
coverage in such applied fields as veterinary medicine, engineering, and home economics. 
:\lany of the serials holdings of the Library are complete to date. The Library is strength-
ening its collections in the social sciences as well as the liberal arts and humanities. 
Graduate students, as well as upperclassmen, majoring in chemistry and physics 
have access to the Physical Sciences Reading Room which links the Chemistry and Physics 
buildings at the second floor level. The Engineering Reading Room, containing specialized 
publications in subject areas related to engineering, is located on the third floor of Marston 
Hall. There is a special collection of books in architecture in Engineering Annex, and also 
an Economics and Sociology Reading Room on the fourth floor of East Hall. 
Both formal and informal instruction in the use of books and libraries are offered 
to undergraduate and graduate students. Special services such as the procurement of inter-
library loans and microfilm copies are available. Xerox copies of material arc also made. 
In order to accommodate more satisfactorily the increasing numbers of students, plans 
for a second addition to the Library have been made and early planning for a third 
addition has begun. 
THE OFFICE OF THE DEAN OF STUDENTS 
!\1 illard R Kratochvil, A.M., Dean of Students 
Eugene E. Robinson, Ph. D., Associate Dean of Students 
Paul R Mcquilkin, l\1. B. A., Assistant Dean of Students 
\'ida S. Benson, B.S., Social Director 
Eugene L. Clubine, ~f. S., Coordinator, Foreign Student and Visitor Services 
~1aurice S. Kramer, M.S., Foreign Student Adviser 
< ;erald B. Sholes, B.S., Assistant Foreign Student Adviser 
Functioning in the broad area of student life not specifically related to academic 
courses of study, the Office of the Dean of Students concerns itself with the self-development 
and individual welfare of each Iowa State student. lt serves as a general counseling agency 
and clearing house of information for all students and student groups. Sometimes it works 
with individuals and at other times with student organizations and activities. Specifically, 
staff members in this office work with student leaders, fraternities, sororities and members 
of the Ward System; counsel foreign students; supervise social and activity programs; 
handle disciplinary matters; and coordinate the religious activities of campus groups and 
the various churches in Ames. 
STUDENT COUNSELING SERVICE 
Martin F. Fritz, Ph. D., Director 
Functioning as a part of the Office of the Dean of Students, the Student Counseling 
Service provides, without charge, testing and consulting service for regularly enrolled 
students. This includes educational, vocational and personal counseling. Students may 
come on their own initiative or they may be referred by academic advisers or other staff 
members. Emotional and personal problems are given consideration in cooperation with 
the Student Health Service. A limited amount of pre-college testing and counseling is also 
available to high school students, seniors or graduates at a nominal cost to the individual. 
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STUDENT EMPlOYMENT SERVICE 
.Jess N. Cole, H. S., Personnel Officer 
To assist students in securing part-time employment, the University maintains a student 
employment service as part of the Personnel Office, 1 Beardshear Hall. Most part-time 
employment of students on campus is found in the residence halls dining service, the U ni-
versity Library, Memorial Union, campus offices and laboratories. Inquires concerning 
employment in the residence halls dining service should be directed to 1212 Friley Hall. 
Students interested in employment with the Memorial Union should contact the Union 
directly. Odd jobs at yard work and housework may be found, as well as jobs with busi-
nesses in campus town and downtown Ames. 
The University cannot guarantee employment, but many students each year find 
jobs through the Employment Service. 
New students are advised against employment their first quarter at Iowa State. After 
initial adjustment to University routine, they can better determine how many hours they 
can spare for outside work. 
Those students who plan to earn a large portion of their expenses are advised to 
carry a reduced schedule of academic work. 
STUDENT HEAlTH SERVICE 
(;au McClure Proffitt, :\1. D., Director 
.John G. Grant, M.D. 
C. \'. Hamilton, M.D. 
Hichard Konzen, :\l.S., 
R. L. McCormack, M.D. 
Kenneth C. Piercy, M.D. 
F. :'\. Hoemhild, :\1.1>. 
V. T. Ryding, i\1. D. 
George ,J. Uhl, M.D. 
The l Tniversity maintains a well-equipped hospital and dispensary for the care of 
students. Routine medical advice and treatment are given through the dispensary without 
charge. :\1edicines and services such as x-ray, are provided at cost. Hospital service is 
at a nominal rate except that full fees for special nurses or consulting physicians are 
paid by the student. Special diets for such conditions as diabetes and ulcers are served 
at a diet table at the hospital. 
The University physicians are authorized to exclude from the residence halls and 
classrooms any persons afflicted with a contagious disease and, if necessary, those coming 
in contact with such disease. 
STUDENT HOSPITALIZATION INSURANCE 
Student hospiU!lization, accident and sickness insurance is available on a voluntary 
basis and at a favorable rate to all students who are enrolled at the University for a 
minimum of 9 credits per quarter. 
PLACEMENT OFFICES 
The University maintains offices in five different areas where employers and pros-
pective employees are brought together. These areas are: Agriculture, Engineering and 
Sciences, Home Economics, Teaching and Veterinary Medicine. 
Each of these offices assists students who are about to graduate and who seek in-
formation about career openings in their field. The offices also work with alumni who are 
changing positions. In some instances, undergraduates are assisted in finding summer 
employment. 
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RELIGIOUS LIFE 
Iowa State is a state-supported, nonsectarian institution, but it recognizes the importance 
of spiritual life and cooperates with the many off-campus groups which fulfill the religious 
needs of the community. 
As part of the Religion in Life emphasis, a series of lectures is presented throughout 
the school year on topics which are aimed at challenging students to a deeper exploration 
of their religious beliefs. These lectures are given by nationally recognized speakers and 
are presented as all-university convocations. In addition, these speakers are available for 
informal residence discussions and personal consultation. These and other religious ac-
tivities are planned and coordinated by the Student Religious Council. 
Most of the larger denominations have churches within easy walking distance of the 
campus. A number of these have built attractive student centers in connection with the 
churches and conduct extensive student programs under direction of professionally trained 
persons. 
Church-going is a continuing tradition at Iowa State, and student religious groups 
are among the strongest of campus organizations. 
The Young Men's Christian Association and the Young 'Nomen's Christian Associ-
ation have active campus projects. The two "Y's" share Alumni Hall, a large building 
near the center of campus. 
LECTURES 
The University Lecture Series brings to the campus during the academic year a number 
of speakers eminent in national and international affairs, the sciences and the arts. In 
addition to their formal lectures, a number of these speakers meet with students informally 
for discussions. Through these lectures and discussions the students are given a well-
rounded presentation on subjects and areas affecting their culture, educational and economic 
philosophy and scientific development. A V\'orld Affairs Institute, concentrating on one 
aspect of international interest and drawing on experts in the field, is held each year. 
The l 'niversity Lecture Series, from time to time, also sponsors or co-sponsors dramatic, 
dance and musical events. 
FOCUS 
During the fust few weeks of March each year the University features a fme arts 
festival called Focus. This program brings to the campus arts and crafts exhibits, musical, 
dance and dramatic events and lecturers prominent in their respective areas of the arts, 
as well as in the areas of national and international affairs. 
DEBATE 
The Iowa State Debaters participate in many kinds of speech experience. In addition 
to intercollegiate debate, they sponsor extemporaneous speaking, radio and television 
discussions and public speeches before business and professional organizations. Each 
year the Debaters attend approximately 15 intercollegiate debate and speech tournaments. 
They sponsor an intercolagiate invitational tournament held on the Iowa State campus, 
and they also conduct a yearly speech tournament for high schools of the :\1idwest. The 
t·niversity is a member of the :\lissouri \'alley Forensic League, and has a chapter of 
Delta Sigma f{ho-Tau Kappa Alpha, national forensics honorary society. 
MUSIC ACTIVITIES 
An opportunity to enjoy music, as both a listener and a performer, is provided all 
Iowa State students. The Department of Music offers private lessons in both vocal and 
instrumental music as well as courses in music appreciation and history, harmony, con-
ducting and music education. Large student performing organizations include four choruses, 
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five bands, and a symphony orchestra. Smaller student ensembles include chamber or-
chestras, chamber singers and stage bands. Campus concerts, student operas, musical 
shows, concert tours to Iowa cities and a Christmas Festival of Music are among the 
musical events offered yearly. 
Two concert series bring professional performers of high caliber to the campus and 
the city of Ames. Choral groups, orchestras, opera, ballet and solo artists are presented. 
In addition, a series of concerts and recitals is given each year by members of the music 
faculty. These include programs by artist members of the Amati Trio, a piano trio in 
residence at the University. 
Radio and television shows periodically feature student and faculty performers. 
Sigma Alpha Iota and Phi Mu Alpha, professional music fraternities for women 
and men, are represented on campus. 
DRAMATICS 
Iowa State Theatre includes the Iowa State Players who present well-known plays 
and the Laboratory Theatre which seeks unusual and lesser-known plays for specific 
laboratory purposes. Six to eight plays per year are presented. 
In co-sponsorship with the Visual Instruction Service, the Theatre presents a series 
of 15 films which include unusual American fllms that are part of the history of films 
and the unusual and best of the foreign fllms. 
Another Theatre-sponsored program is Theatre 324 in which students direct the plays. 
Professional productions are brought to campus by the Theatre in cooperation with 
the Lecture Committee. 
ATHLETICS 
Iowa State is a member of the Big Eight Conference which includes the University 
of Nebraska, University of Colorado, University of Kansas, Kansas State University, 
University of Oklahoma, Oklahoma State University and the University of Missouri. 
Teams are fielded by Iowa State in football, basketball, baseball, wrestling, swimming, 
track, cross country, golf, tennis and gymnastics. 
One of the most extensive intramural programs in the nation allows undergraduates 
to compete among themselves as representatives of residence groups. Men compete in 
touch football, basketball, softball, volleyball, bowling, swimming, track, table tennis, 
wrestling, pocket billiards, golf and tennis. Women compete in volleyball, basketball, 
softball, badminton, tennis, table tennis, golf, bowling and swimming. Students may play 
the 18-hole Veenker Memorial Golf Course, which is part of the campus recreation area 
at a nominal greens fee. Twenty-nine tennis courts are available. ' 
•, 
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SPECIAL RECOGNITIONS 
The "Deans' List," issued at the close of each quarter, recognizes undergraduate 
students who have been enrolled for 15 or more hours during the quarter and have earned 
a quality-point average of 3.5 or higher. 
Undergraduate students who have an average of 3.5 or above for all work taken in 
the University are graduated "with distinction." 
Many special awards, established by professional groups, alumni and others inter-
ested in the University, are presented annually in recognition of academic attainment 
and noteworthy achievements in other areas of campus life. Information about awards 
offered in the various colleges is available through the offices of the respective deans. 
HONOR AND PROFESSIONAL ORGANIZATIONS 
Ten honor socleties, which elect membership primarily on attainment in scholarship 
or research, are recognized by the University: 
Alpha Kappa Delta 
Alpha Lambda Delta 
Alpha Zeta 
Gamma Sigma Delta 
Omicron Nu 
Phi Eta Sigma 
Phi Kappa Phi 
Phi Zeta 
Sigma Xi 
Tau Beta Pi 
Sociology 
Freshmen (women) 
Agriculture and Veterinary Medicine (men) 
Agriculture and Veterinary Medicine 
Home Economics (women) 
Freshmen (men) 
All-university 
Veterinary Medicine 
Scientific research 
Engineering ( men) 
Professional societies that choose their membership from students having special de-
partmental affiliations and meeting scholastic and character requirements are officially 
recognized in most curricula of the University. There are also departmental clubs and 
organizations that meet special interests. 
In addition, activities honoraries focus their requirements on the basis of interest, 
participation or special attainment in all-university activities. Cardinal Key and Mortar 
Board are the highest activity honoraries for men and women respectively. Both select 
members on leadership, service to Iowa State, scholarship, and character. 
Seven other activities honoraries recognize students in various special areas. 
PUBLICATIONS 
Student publications cover all facets of student life. They include: 
The Bomb 
The Iowa State Daily 
The Ames Forester 
The Iowa Agriculturist 
The Iowa Homemaker 
The Iowa State University 
Veterinarian 
The Iowa Engineer 
student yearbook 
campus newspaper 
for forestry students and alumni 
published by students of the College of Agriculture 
published by students of the College of Home 
Economics 
official publication of the student chapter of 
the American Veterinary Medical Association 
published by students of the College of 
Engineering 
Ethos 
Sketch 
Three Quarters 
FRATERNITIES AND SORORITIES 
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published by students of the College of Sciences 
and Humanities 
publishes creative writing of students 
publishes best writings of freshman English 
students 
All social fraternities and sororities are under supervision of the Dean of Students. 
His staff works through Interfraternity Council and Panhellenic Council to provide op-
portunities for self development of students in these residence groups. 
The 34 social fraternities with chapters at Iowa State provide living accommodations 
for approximately 1,800 men. The cost of living in a fraternity house varies from $87 
to $110 per month, with an average cost of $93. This amount includes board, room, 
social dues and other chapter expenses. Initiation fees range from $20 to $117.50 per 
member with an average cost of $79. The higher fees generally include the cost of the 
fraternity pin. First-year men students may live in a fraternity house. 
The 10 recognized national social sororitiet~ provide living accommodations for ap-
proximately 500 women. The monthly house bill for each member of these chapters ranges 
from $85 to $103, with an average cost of approximately $93. This amount includes 
room, board, social and national dues, other chapter expenses, and in some cases the 
building fund payment. Initiation fees vary from $40 to $85. The higher figure may 
include the cost of the active's pin or" badge," building fund payment and lifetime member-
ship. 
Freshman sorority pledges, enrolling fall quarter, are required to live in residence 
halls for one year and may move to their chapter houses at the beginning of their sopho-
more year. Upperclass women, who pledge during formal fall rush or during the school 
year, may move into their chapter houses only by complying with the provisions of their 
residence hall contracts. 
To be eligible for pledging either a fraternity or a sorority and for participating 
in sorority rush, a freshman entering Iowa State University without previous college credit 
must either rank in the upper one-half of his high school class on graduation or rank 
in the upper one-half of his high school class when admitted to Iowa State University. 
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MEN'S RESIDENCE ASSOCIATION 
Students living in men's residence halls are members of the Men's Residence Associ-
ation. The Association includes 74 "houses" which are set up as units within the men's 
residence halls. Each unit of 40 to 80 men elects its own officers, has its own program 
of social activities and competes in intramural athletics. The Men's Residence Association 
includes all such groups and has its own officers, a social program, and a radio station 
which serves all the residence halls. 
WOMEN'S RESIDENCE ASSOCIATION 
Women living in residence halls are members of the Women's Residence Association. 
The women organize their groups according to houses or halls for social activity, in-
tramural sports and similar activities. 
THE WARD SYSTEM 
The Ward System is an organization of men and women living outside residence 
halls, fraternities and sororities. As a local branch of the National Independent Student 
Association, its purpose is to serve the interests of all students living off campus and 
to offer them an opportunity to participate in social activities, intramural sports and various 
campus activities. Its representatives serve on the Government of the Student Body. Both 
within the campus organization and through the National Independent Student Organization, 
Ward System provides the opportunity for its members to develop their own leadership 
capabilities. 
The residential area of Ames is divided into four districts, or wards, for men, and 
one ward which serves all off-campus women. Each ward elects its own officers and works 
with the Executive Council, which serves as a central guidance body. 
Membership in the Ward System is $4 for the academic year. 
MEMORIAL UNION 
The Memorial Union is the center of much informal education on campus. It is a 
meeting place and headquarters for most of the larger student organizations. Dances, 
banquets, lectures, concerts, shows, exhibits and other large campus gatherings are ac-
commodated in its meeting halls and ballrooms. Recreational facilities include bowling 
alleys, table tennis, billiards, television and a music listening room, as well as quiet lounges 
and a browsing library. A small chapel occupies one corner of the building. A cafeteria, 
private dining rooms, a restaurant and a snack bar cater to guests of the University as 
well as students and faculty. Overnight guest rooms are occupied by campus visitors. 
A bookstore meets nearly every student need. 
Launched by alumni as a memorial to the service of sons and daughters of the U ni-
versity in World War I, Memorial Union has now become a memorial to all Iowa State 
men and women who have served in the armed forces of our country. 
Acquisition cost of the building was nearly $3.5 million. The Memorial Union is 
owned and operated by students and alumni of Iowa State and is financed from dues 
and from fees received from services. 
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ALUMNI ASSOCIATION 
Wallace E. Barron, B.S., Director of Alumni Affairs 
The Alumni Association of Iowa State University was organized in 1878 to promote 
the highest interests of the institution and to increase friendship and understanding among 
students and alumni. It now serves nearly 64,000 living alumni of record. The office of 
the Association is off the main lobby of Memorial Union. Active local clubs of the general 
association are found in most of the principal cities of the United States and in various 
counties of Iowa. The Alumnus, official periodical of the Association, appears bimonthly. 
ALUMNI ACHIEVEMENT FUND 
.John E. (;ranson, B.S., Director 
The Alumni Achievement Fund is an annual giving program sponsored by the Alumni 
Association for alumni, former students and friends of the University and many industries 
interested in Iowa State. Its purpose is to provide alumni and friends with an oportunity 
to assist in extendingtheusefulnessandprestigeof the University and to help the University 
meet needs which would not be satisfied ordinarily through regular appropriations. The 
Fund is administered by a board of eight trustees who appoint the personnel necessary 
to conduct its business. Officers for the Alumni Achievement Fund are in Room 242, Memo-
rial Union. 
THE IOWA STATE UNIVERSITY FOUNDATION 
Richard A. Morton, H.S., Executive Secretary 
The Iowa State University Foundation was formed in 1958 to assist the University 
in projects which are vital to its growth and development, but which cannot or should 
not be financed from legislative appropriations. The Foundation is able to accept large 
gifts and grants from individuals or organizations and to assure continuity of manage-
ment of such funds. Its board of 59 governors, mostly alumni, represents all areas of 
the nation. 
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College of 
Agriculture 
Students graduating from the College of Agriculture are provided with a broad educa-
tion including the physical, biological and social sciences, and humanities. Only enough 
specialization is provided to help the graduate becom~ established in his chosen profession. 
Greater specialization is provided at the graduate college level. 
Graduates generally enter one of three broad areas ( 1) research and education (2) 
agricultural production or ( 3) business and industry. Several curricula provide minors 
or options so that the specialization developed in the curriculum is designed for entry in 
one of these three areas. 
Agriculture includes a broad range of care~r opportunities and hundreds of different 
kinds of jobs. The following list provides some notion of the opportunities: 
Farming and related enterprises such as nursery production, raising fruits and vege-
tables, managing greenhouse crops, and growing timber or woodlands. 
Research in agriculture, either in government agencies, universities, industry or private 
research organizations. 
Education, including high school and college teaching, the Cooperative Extension 
Service, farm organizations, foundations, industry and government agencies. 
Industry, such as food processing, forest products, feed and fertilizer, farm machinery, 
fats and oils, pesticides and herbicides. 
Business associated with agriculture-farm management, credit, insurance, marketing 
food products, and providing necessary supplies or service to farmers. 
Special services, including landscape planning, turfgrass management, establishment 
of parks and playgrounds. 
Communications as represented by agricultural magazines and journals, farm radio 
and television programs, motion pictures, exhibits, advertising and public relations. 
Forestry, soil and water conservation, fish and wildlife management, and recreation 
programs which often require agricultural knowledge. 
Each student in the College of Agriculture works closely with an academic adviser 
who is associated with the curriculum in which the student is majoring. The adviser helps 
the student prepare his schedule of courses each quarter, assists in making personal adjust-
ment to university life and counsels on vocational choices. A special effort is made in the 
College of Agriculture to adjust the student's schedule of course work in accordance with 
his capabilities. 
In addition to studies required for professional competence, the College of Agriculture 
provides in each of its curricula the opportunity to pursue studies which add to personal 
growth, help the individual to understand the environment in which he lives and aid him 
in communicating clearly. Requirements in any four-year curriculum are at least as exten-
sive as those shown on Page 139. 
,~, f'.r 
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Subject Group 
Engl1sh and Speech 
II MathematiCs or Mathemat1cs and Stat1st1cs 
Ill PhysiCal Sc1ences 
B1ochem1stry, B1ophys~es, Chem1stry, Earth Sc1ence- excluding courses in 
Geography, and PhysiCs) Up to 5 cred1ts m Mathematics above 
Mathemat•cs 101 may be subst1tuted for PhysiCal SCiences 
IV B1olog~eal Se~ences 1Bacter10logy, B1ochem1stry, BiophysiCs, Botany, 
Gen ellcs, Zoology l 
V Soc10l Se~ences and Human11!es 
!Economics, Government, Psychology, Sociology! 
'Art, H1story, Literature, Music, Phdosophyl 
Credits Required 
12 
8 
16 
10 
12 
6 
!\1ost undergraduate study in the College of Agriculture covers a period of four years 
and leads to the degree Bachelor of Science, but several curricula also have a two-year 
program which leads to a Certificate in Technical Agriculture. Shorter programs are also 
available. Graduate study in agriculture is conducted through the Graduate College. Details 
are found in the Graduate College section of this catalog. 
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Curricula m Agriculture 
Leading to the Bachelor of Science Degree 
Currrculum or Motor 
Agrtculturol Bustness 
Agr1culturol Climatology 
Agrtculturol Communtcotton 
Agrtculturol Educollon 
Teochtng 
Bust ness 
Agrtculturol Engtneertng 
Agronomy 
Antmol Sctence 
Crop Sctence 
Dotry SCience 
Entomology 
Form Operation 
Ftshertes and Wtldltfe Btology 
Food Technology 
Forestry 
Forest Management 
Forest Products 
Horttculture 
lnternattonal Servtee 
lndustrtol Educotton 
Teachtng 
Industry 
landscape Archttecture 
Plan·t Pathology 
Poultry SCience 
Producllon 
SCience 
Industry 
Resource Development 
for Outdoor Recreatton 
Sod SCience 
Urban Planntng 
Leading to the Degree Associate in Agriculture 
Deportment 
Economtcs 
Agronomy 
Technteol Journoltsm 
Educotton 
Agrtculturol Engtneertng 
Agronomy 
Antmol SCience 
Agronomy 
Antmol SCience 
Zoology and Entomology 
College of Agrtculture 
Zoology and Entomology 
Dotry and Food Industry 
Forestry 
Horltculture 
College of Agrteulture 
Educolton 
landscape Archttecture 
Botany and Plant Pathology 
Poultry SCience 
College of Agrteulture 
Agronomy 
landscape Archtlecture 
,\ two-year Tl•chmcal I nstltute l'rogram in ,\gnculture admimstered through the < >ffice 
of the Associate lkan. 1 Sl'l' tndex 1 
Leading to Two-Year Certificate in Agriculture 
A t\\'o-vear ( 'ollcgiall' l'rogram JS a\'aliable 111 the departments of ,\gricultural Busi-
ness, Agronomy .. \nimal ~ciencl', I >airy Sca~nce. Farm < lperatwn. llorticulture, lndustnal 
Education and l'oultry Scil•nce. ( ~l'l' index) 
Curriculum in Agricultural Business 
Administered by the I >epartment ul 1-:conomtcs. 
Leading to thl' degfl'l' Hachl'lor of ....,nl'lll'l'. I otal crechts requtred. 200 plus six credits 
of physieal education. 
A student preparing for till· study ol Ia\\ may complete three years of specialized 
study under the Agricultural Busmess curnculum followed by one year in a recognized 
law college, after which the degree Bachelor of Science m Agriculture will be awarded by 
Iowa State l' niversity. 
See also Techmcal Apnculturc for two-year program. 
Students majoring in Agricultural Busmess complete the core course requirements 
listed below, plus one or two minors. I he core course requirements meet the ( 'ollege of 
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:\gnculture group requirements. pro\'ide the studt•nt wtth a broad educational background, 
and constitute a major 111 .\gricultural Hustness. < )ne minor selet"ted rnust bt• from tht• 
followmg hst 
Economic Analysis 
For students mterested in positions as professional agricultural enmomists in industry 
or government and for students interested in pursuing graduate work. 
Farm Management 
For students interested in farming, professional farm management, farm real estate, 
appraisal, extension, farm credit and banking, and other advisory services to farmers. 
Marketing Management 
For students interested in entenng the \'arious agricultural marketing. processing, 
distributive and farm supply businesses which serve agriculture. Spl>cifk work may involve 
sales, management, credit, banking, accounting, transportation, insurance or personnel. 
Public Policy 
For students mterested m positions with public agencies such as federal, state and 
local governments, extension work. foretgn agricultural services, and otht•r organizations 
serving the public which require a basic knowledge of the business side of agriculture. 
Agricultural Communication 
For students interested in agricultural journalism and mass communication. Students 
may select an area of concentration in advertising management and public relations, news 
and editorial writing or radio and television broadcasting. Programs arc developed in 
cooperation with the Department of Technical .Journalism. 
A second minor may be selected from the above list or in departmental areas such 
as Agricultural Equipment TL>chnology, Agronomy, Animal Science or Statistics. ~linors 
must be declared prior to completing 140 credits and contain at least 20 credits each. 
Specific courses in each minor are determined by the Agricultural Business curriculum 
in cooperation with the appropriate department. Each major-minor program provides for 
electives to permit the student to select additional courses he desires. 
Core Courses for a Major in Agricultural Business: 
FALL OUARTfR WINTFR QUARTFR SPRING OUARTE R 
Cred1ts Cred1ts Cred1ts 
Freshman Year 
Ag Econom1cs Pr~n of Crop Prod Elem of lvstk Prod 
Econ 121 3 Agron li4A 4 An Sc1 114 4 
Pr1n of Compos1l1on Prm of Compos111on Prm of Compo~uhon 
Eng I 101 3 Eng I I 02 3 Eng I 103 3 
Gen Chem1stry Gen Chem1stry lntro To SoCiology 
Chern 1 OJ• 4 Chern 102 4 Soc 134 
Algebra & T "9 I Gen Botany or 
Moth 101 • 5 Bot 101 Rural Sociology 
Or1entot1on 1n Ag Bus or Soc 200 3-4 
Econ 110 R Prm of Zoology Phy,1cal Sc1ence 
Zool 101 4-5 or 
Gen P,ychology I Moth elect1ve •• 5 
Psych I 01 3 
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FALL QUARTER 
Credrts 
Prln. of Economics 
Econ 241 3 
American Government 
Govt. 215 3 
Intra. Bacteriology I 
Bact 200 3 
library Instruction 
lib 116A 
Money and Banking 
Econ 304 
Farm Mgt & Organ 
Econ. 330 
lntro. Genetics 
Gen. 301 
Accounting I 
I Ad 384 
lntro. Ag Policy 
Econ 447 
3 
4 
3 
4 
3 
WINTER QUARTER 
Sophomore Year 
Prrn of Economrcs 
Econ 242 
Prin of Statistics 
Stat 201 
Psych. of Soles 
Psych 250 
Fund. of Speech 
Sp 211 
Junior Year 
Price & Res Alloc 
Econ.307 
Agricultural law 
Econ 451 or 
Busmess Law I 
I Ad 365 
Accounting II 
I Ad 385 
Animal Nutrition 
An. Aci 318 
Senior Year 
Correspondence 
Engl 404 
or 
Writing of Sci. Papers 
Engl 414 
SPRING QUARTER 
Credrts Credits 
Mktg. Bus Operations 
3 Econ. 292 4 
Fund of Soil Science 
5 Agron 154A 4 
Elem. Organic Chern. 
3 Chern. 231A 5 
3 
Price & Res. Alloc. 
3 Econ. 308 3 
Ag Marketmg 
Econ 335 3 
Applied Nutrition 
3 An Scr 319 4 
Labor Economics 
3 Econ. 305 3 
Humanities elective** 6 
4 
Public Finance 
Econ. 405 
or 
Natl. Income & Employ. 
2-3 Econ.409 3 
•Students are placed in Chemistry 101, 101Aor 102A and Mathematics 1018, 101, 102 or 110 consistent 
with preparation 
•• See group requirements for the College of Agriculture for a description of physical science and humanities. 
Each student is required to include in his freshman and sophomore years six credits 
of physical education. Students electing to take ROTC may apply these credits toward 
elective requirements. 
xh- r--1.-: 
Curriculum in Agricultural Education 
\ \'ith < >ptions in Teaching and Business 
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Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
of physical education. 
Two calendar years of farm experience after the age of 14 are required of those who 
wish to qualify for teaching vocational agriculture. 
The curriculum in Agricultural Education is designed to prepare persons for careers 
as vocatwnal agriculture instructors, agricultural extension workers or as educational 
personnel m related agricultural businesses and industries. 
Teaching Option 
FAll QUARTER WINTfR QUARTER SPRING QUARTER 
Credtts C r edtts Cred1ts 
Freshman Year 
Prtn of Compostlton Prtn of Composttton Pun of Compos111on 
Engl 101 3 Eng I I 02 3 Engl 103 3 
Prtn of HortiCulture Metal Construct1on Ag Canst Mater1als 
Hort 114A 3 and Ma1ntenance and Processes 
Algebra and Trtg A E 254 3 A E 255 3 
Math IOIB 3 Elements ofl1vestock Pr m of Stall shes 
Draft1ng for Agrtcultural Producllon Stat 201 A 3 
Students An SCI 114 4 General Psychology 
I Ed 154 3 General Botany Psychology 101 3 
Prtn of Crop Productton Bot 101 4 Foundat1ons of 
Agron 114A 4 Algebra and T11g AmeriCan Educat1on 
Math 101C 2 Ed 204 3 
In addttton to the coun.es ltsted, each student wdl be requtred to tnclude m hts freshman and sophomore 
years Ed 110, Ag 104 and SIX cred1ts of phys1cal educat1on Students electtng to take ROTC may apply ROTC 
credtt toward elecllve requ1rements 
Prtn of EconomiCs 
Econ 241 
General Chemtstry 
Chern 101 
Weed lndenttf!Calton 
and Control 
Bot 216 
PubiiCtty and PubliC 
Relattons 
T Jl 225 
ltbrar y lnstructton 
ltb 116 
TechniCal Agnculture 
A E 334 
A E 415 
Electtves m A E 
Agron 354 
Elecllves m Agron or 
Hort 
An Set 318 
An SCI 319 
Elecltves mAn Set 
Po Sc1 365 
Econ 329 
Econ 330 
Elect1ves m Econ, Ag 
or Rural Soc 
3 
4 
3 
Credtts 
4 
3 
5 
4 
3 
4 
4 
7 
3 
3 
4 
8 
Sophomore Year 
Prm of Economtcs 
E con 242 3 
General Chemtstry 
Chern 102 4 
F undamentols of Sod 
SCience 
Agron 154A 4 
PrmCiples of Zoology 
Zoo I 101 5 
Ju ntor and Sen tor Years 
SCience 
Elecltves m Phys, 
Chern or Earth Set 
Gen 301 
Speech and Humantltes 
Speech 211 
Electtves tn Art, Htst. 
l1t., MusiC and 
Phd 
Cred1ts 
3 
3 
Credtts 
3 
6 
Elem Organ1c Chem 
Chem 231 
Amer1can Government 
Govt 215 
Crop Growth and Culture 
Agron 315 
Survey of Agr1 Educ 
Ag Ed 211A 
Developmental Psych 
Psych 230 
Profen•onal 
Psych 333 
Ed 305 
Ag Ed 321 
Ag Ed 423 
Ag Ed 424 
Ag Ed 425 
Ed 426 
Elechves 
5 
3 
4 
3 
Credtts 
3 
4 
3 
4 
4 
9 
3 
8 
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The junior and senior years will cover a minimum of 106 credits and will be planned 
to carry forward and expand the field of the student's major study. A foundational or ad-
vanced systematic sequence of science or social studies may be chosen for the student's 
minor, non-agricultural teaching field. Early in the junior year, a complete program will 
be worked out by the student in conference w1th his adviser. The subjects making up the 
junior-senior years ordinarily should be 300 or 400 level courses. 
Business Option 
This option is available to those students who do not wish to meet the requirements 
for a teaching certificate, but are preparing for agricultural education positions with busi-
ness and industry. Students in this program may elect 17 credits in the following courses 
in place of Ag. J<:d. 423, Ag. Ed. 424 and Ag. Ed. 425: 
Cr ed1ts 
Morketmg Busmess Operollons 
Econ 292 4 
lndustr1ol Morketmg I 
I Ad 340 3 
Busmess Correspondence 
Engl 404 2 
Busmess Low I 
I Ad 365C 3 
Accountmg I 
I Ad 384 4 
Psychology of Soles and Advert1s1ng 
Psych 250 4 
Busmess and Professional Speokmg 
Sp 312 3 
Persuos1on 
Sp 334 
Advert1s1ng 
T Jl 325 
3 
3 
Curriculum in Agricultural Engineering 
Administered jointly by the College of Agriculture and the College of Engineering. 
See En#mecrtn#. Curncula 
Curriculum in Agricultural Communication 
Administered by the Department of Technical .Journalism. 
Leading to the degree Bachelor of Science. Total credits required, 200 plus professional 
requirement and six credits of physical education. 
Group Requirements 
~s a prere_quisite to graduation, to insure breadth of educational experience, and to 
prov1de professional competence in the field of journalism or as foundation for graduate 
work, each student must complete, at some time during the four years, credits in the basic 
areas of learning as specified below. 
7 
H 
\\'ritten and spoken 1-:nghsh IH <:redits required \lust include Engl 101, 
IO:l. lll3, "P :l I I 
:\luthematks, or mathematics and statistics 10 credits. :\lath 101 • 
t"hemastry, physa<.·s, <.>arth sci<.>nce I 6 credits Chem 101, 102 
Biol_ogicul sd<.>m"l's. 10 n<.>dits Bot. 101. ( •en 400, Zoo I 101 (or Zoo!. 155 ). 
Agn<.·ulturnl scaenc<.>s 20 credits. • • Agron I 54 A. An. ~i 218. • • • 
"ocial sci<.>nc<.>s and humanities. 30 credits < ;ov 2 I 5 Econ 241 242 
H ist 324 ' ' ' 
Fon•ign Language 8 credits. 
-luurnah~m 32 cr<.>dits. 101, plus two but no more than four courses from 
each of ( •roups A and B. and at least three courses from (;roup C (;roup 
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A: 221, 222, 252, 325, 341. Group B: 223, 317, 326, 337, 33H, 34:l, 35:l, 
400A, 400B, 400C, 475,476. Group C. 417,430,431, 462, 463, 464. 
9. Area of concentration in agriculture and related subject matter. 15 credits. 
• Students are encouraged, though not required, to enroll in Stat. 201 
or Stat. 201 A. 
• • Students must enroll in a minimum of six hours in each of the animal 
and plant science areas. 
• • • Students seeking a sublect matter concentration in the animal sciences 
are encouraged to include Chemistry 231 ln the physical science group sub-
stitute An. Sci. 318 for An. Scl. 218 ln the agricultural group 
General Requirements 
1. Other required courses. 13 credits. Six credits ln physical education. Lib. 
116, 1 credit. Ag. 11 0 required. T. Jl. 4 90J, professional work require-
ment, 6 credits. Involves three months of full-time experience, or equivalent, 
in professional mass communication work. 
2. Electives. 40 credits. 
3. Freshman year: During this year the student should complete 9 credits 
in Written English (Group 1) and at least 5 credits in Mathematics (Group 
2 ), 101 in Group 8 and at least 30 hours in Groups 3, 4, 5 or 6 with 
more than one group represented. 
4. Sophomore year. In the sophomore year, the student is expected to complete 
at least two of the Group A courses in Journalism. 
5. Junior and senior years: Completion of group requirements remaining. 
Completion of Journalism major and area of concentration. Electives. 
Students electing to take ROTC" may apply such credits to the elective re-
quirement. Fulfillment of the professional work requirement. ( T. Jl. 490J ). 
Curriculum in Agronomy 
With majors in General Agronomy, Crop Science, Soil Science and Agricultural 
Climatology. 
Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
of physical education. 
See also Techmcal Agriculture for two-year program. 
The Agronomy curriculum provides a broad training in agriculture with supporting 
work in the natural sciences and the humanities. Students have the opportunity of selecting 
one of four majors within the Agronomy Department 
A major in General Agronomy prepares students for positions requiring a broad 
knowledge of all phases of Agronomy and of their relationship to agricultural business. 
Graduates may be employed as farm operators and managers or may accept positions 
in agricultural industries, such as the seed and fertilizer industries, or in education and 
government positions such as agricultural extension and soil conservation. 
A major in Crop Science, Soil Science or Agricultural Climatology prepares students 
for positions that require a greater specialization in certain areas of Agronomy and basic 
sciences than is required for the General Agronomy major. Such training will qualify 
graduates as soil or crop scientists and as technical specialists with chemical and other 
industries as well as government agencies. Completion of one of these majors also pre-
pares students for graduate study, which leads to positions in education and research 
with colleges, universities, industries and government agencies. 
In addition to the departmental major, a student must declare one or two minors. 
This declaration must be made prior to the completion of 140 hours. Students declaring 
one minor must include 20 hours of approved credit in the minor. Students declaring two 
minors must include at least 15 hours of approved credit in each minor. Specific minors 
may be elected in any field offering a major with the approval of the minor department 
~neral minors may include Business, Science, Fertilizer Technology, Seed Technology, 
Turfgrass Management, International Service in Agriculture, Soil Conservation and Land 
Appraisal, and Agricultural Communication. 
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FALL QUARTER 
Cred1ts 
Prm of Crop Prod 
Agron 114A 4 
Pr1n of Comp 
Eng I 101 3 
Algebra&Tr1g 1B 
• Math. 101 B 3 
Gen Chem1stry 
• Chern 101 or 101 A 4 
Elect1ve 3 
Core Requirements 
WINTER QUARTER 
Cred1ts 
freshman Year 
lntro to Geology 
Geol 100 3 
Gen Chem1stry 
Chern 102 4 
Algebra & T r1g 1C 
Moth 101 C 3 
Prm of Comp 
Engl 102 3 
Elect1ve 3 
SPRING QUARTER 
Cred1ts 
Fund of Sod Sc1ence 
Agron 154A 4 
Intra to Plant Sc1ence 
Bot 210 5 
Gen Psych I 
Psych.101 3 
Prm of Camp 
Engl 103 3 
In add1flon to the courses l1sted, each student wdl be requ1red to 1nclude the followmg Agron 110, Ag 
104 1must be completed before begmnmg of senior year) and SIX cred1ts of physical education 
Students electing to take ROTC may apply ROTC cred1ts toward the elect1ve requ1rement 
• See Mathematics and Chem1stry for descriptions of beginning courses Course selected should be con-
sistent with preparation 
Core Group Requirements 
As a prerequisite to graduation, to provide breadth of educational experience, and to 
gain competence in Agronomy, each student must complete credits in the areas of learning 
specified below. The exact number of credits in each area depends on the major selected 
as well as choice of elective. The courses listed must be taken by all students. 
Agricultural ~ciences ( 26-54 hrs ) Agron 114A, 154A, 206, 310, 315, 
354,411. 415, 451 
2 Biological Sciences ( 2:3-31 hrs ) But 210, 310. 407; (;t•n 301. Bact 304 
or 200 and 300, Zoo! 101 
3 \\'ritten and Spoken English (16hrs.) Engl. l01,102,103.l.ib 116, 
Sp 211; T Jl. 225 
4 :\lathematics and ~tallstks (8-24 hrs l :\.tath 101 or 101B and 101(", 
Stat 201 A or 201 According to the student's preparation, :\1 ath 102 or 
1 10 may be elected 
5 !'hysical Sciences ( 19-49 hrs.) Chern 101. 102, c;eol 100, Phys 111 
6. Social ~ciences and Humanities (21 hrs.) Ecun. 241, 242, Govt. 215; 
l'sych I 01; Soc 134, 6 hrs. Humanities Elective One year of foreign 
language is recommended, but not requ1red 
7. Electives. 32~35 hrs. plus 6 credits P. E 
Maior Requirements 
In addition to the required courses listed above, a student will be required to take the 
following courses in his selected major. 
General Agronomy Crop Sctence So1l Science Climatology 
Cr Cr Cr Cr 
Agron 212 4 Agron 406 3 Agron 444 4 Agron 406 3 
Agron 424 3 Agron 424 3 Agron 457 3 Agron 483 2 
Agron 444 4 Agron 444 4 Agron 464 3 B & B 301 or 3 
Agron.453 3 Agron 473 4 Agron 473 4 An. Sci 318 4 
Agron. 464 3 Agron 485 4 Agron 485 4 Chern 103 4 
Agron. 473 4 B & B 301 or 3 B&B301 or 3 Chern 211 5 
Agron 485 4 An Sc1 318 4 An SCI 318 4 Chern 334 4 
An SCI 114 5 Chern 103 4 Chern 103 4 Chern 335 2 
An Sc1 318 4 Chem 211 5 Chern 211 5 Earth Sci 345 3 
An.Sca 319 3 Chern 334 4 Chern 334 4 Earth SCI 346 4 
Bot 216 4 Chem 335 2 Chern 335 2 Earth Sc1. 347 4 
Chern 231 5 Math 102 5 Moth 102 5 Math 102 5 
Hort 114A 3 Moth 110 5 Moth. 110 5 Math 110 5 
Hort 114B l Phys 112 4 Phys 112 4 Moth 111 5 
Stat 201 or 3 Stat 201 or 3 Phys 113 4 Phys 112 4 
Stat 201A 5 Stat 201 A 5 Stat 201 or 3 Stat 201 5 
Zool 376 4 Zool 376 4 Stat 201A 5 
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Graduate Study Preparation 
Crop Sdence 
Bot. 306, 404; Gen 305; Math 112; Chern 336. 
Soil Science 
Agron 577, Chern 321, 322. :32:~. :3:36, (rt•ol :355, \lath 11:2 
Agricultural Climatology 
\lath II :2, :213, l'hys 113 or 22:3 
Curriculum in Animal Science 
Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
of Physical Education. 
See also Techmcal Agnc:ulture for two~year program. 
Students interested in preparing for admission to the College of \'ctl•nnary :\tcdicine 
may do so by fulfilling the requirements for admission stated in this catalog. (See index, 
Vetennary Medtcme) 
In addition to the Animal Science major, a student may declare one or two minors. 
This declaration must be made prior to completion of 135 hours. Students declaring one 
minor must include at least 20 hours in the minor. Students declaring two minors must 
include at least 15 hours in each. 
Suggested minors are 
Basic Sciem·t•, mdudmg addillonul <·ourses 111 I lim hemistry. 1\iophyslc~>, ( 'lwm 
IStf)', :\lathematics, l'hys1cs, StatistiC!> 
Business, includmg add1t1unul ('UUfSl'S in Ecunomit·s, Industrial AdministratiOn, 
Psychology, Speech 
Communications, Including add1t10nal courses in English, "'Pt'l'< h. l'ec:hnicul 
.Juurnahsm, Telec:ommunkative Arts 
Education, imludmg add1110nal u>Urses in Edlllation. l'sychulugy, "'m:iulogy 
Extension Servin• Training, mdudmg add11ionul courses in Agri<'ultural Edu-
cation, l'sychology, SociOlogy 
International Service, mc:luding additional courses in Ecunomks, ( ;uvernment, 
Foreign Languages, Sociology 
Plant Scienct'S, mduding additiOnal <'ourses m .\grunomy, Botany, llurti<:ulture, 
Plant Pathology. 
Students may also elect a department minor or minors in Agronomy, Biochemistry, 
etc. 
For the Animal Science major all students have the following core requirements. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Credits 
Freshman Year 
0 r 1entol1on Pr.n of Crop Production Pr.n of Compos1t1on 
An Sc1 110 R Agron 114A 4 Engl 103 3 
E Iemen Is of L1ve stock General Chem1stry Algebra & Tr1g 10 
Product1on Chem 102 4 Moth IOIC 3 
An Sc1 114 4 Pr1n of Compos1llons Prm of Zoology 
General Chem1stry Engl 102 3 Zoo) 101 4 
Chem 101 4 Algebra & Tr.g I B Meat & Meat Process1ng 
Pr.n of Compos1t1on Moth 1016 3 An Sc1 170 3 
Eng I 101 3 
General Botany 
Bot .. 101 4 
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Anal of Dom. An1mols 
Vet Anal 217 3 
or 
Comparollve Anatomy 
Zool 224 4 
l1brory lnstrucl•on 
lib 116 
Fund of Sod SCIence 
Agron 154A 
Meat An1mol Evol 
An SCI 271 
4 
3 
Sophomore Year 
Ecology & Apprec of Meat 
An1mal Breeds 
An SCI 214 
Pr1n of EconomiCs 
Econ 241 
Phys•ology of Dom An1mols 
Vet Phys 264 
Elementary OrganiC Chern 
Chern 231 
or 
OrganiC Chem1stry 
Chern 334 
Do1ry Cottle Performance 
An SCI 235 3 
3 Prm of Econom1cs 
Econ 242 3 
3 lntro to GenetiCs 
Gen 301 3 
3 PubliCity & Pub Rei 
T Jl 225 3 
5 Prm of Stol•sllcs 
Stat 201 or 201 A 5-3 
4 
In addition to the courses listed, each student will be required to include in his freshman 
and sophomore years six credits of physical education. Students electing to take H<rrc 
may apply credits toward the elective requirement. 
Junior Year 
livestock Judging Appl1ed An1mol Nutr111on Fund of Speech 
An Sc1 305 3 An SCI 319 3 Sp 211 3 
Fund of Nutrll1on General Bacteriology Busmess Correspondence 
An SCI 318 4 Bact 304 5 Engl 404 2 
Pr1n of An1mol Breed1ng AmeriCan Government An1mol Reproduction I 
An SCI 350 3 Govt 215 3 An SCI 331 4 
Appl1ed An1mol Breed•ng 
An Sc1 351 3 
In addition to the courses in the core each student is required to take additional courses 
to total 16 credits of physical sciences, 18 credits of social sciences and humanities, six 
of which must be art, history, literature, music, or philosophy, and 12 hours of 400 level 
Animal Science courses. 
Curriculum in Dairy Science 
Administered by the Department of Ammal Science 
Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
of physical education. 
See also Techlllca/ Agnculturc for two-year program. 
Students interested in preparing for admission to the College of Veterinary :\ledicine 
may do so by fulfilling the requirements for admission stated m this catalog. (See index, 
Vctennarv Medtcllle) Pre-\'eterinary students m Dairy Science are requested to take Animal 
Science 114 and D. F. I. 114. 
In addition to the Dairy Science major, a student may declare one or two mmors. 
This declaration must be made prior to completion of 135 credits. Students declaring one 
minor must include at least 20 credits in the minor. Students declaring two minors must 
include at least 15 credits in each. 
Suggested minors are· 
Bask Sc. iem·e. 1ndudmg additional courses 111 lliu<:hcmistry. lliuphysks. ( hcm-
lstry. \1 atlwmaties. l'hysic:-. 
Business. mdudmg adthtwnal tourM'S 111 l·<.onoml<.':-., lndustnal .\dm1111stration. 
l'sy<. holog) . "'Pl"l'l'h 
Cnmm unkutions. md uding add 1t10na I lou r:.es 111 Englbh. "'pec<:h. le<:h llll a! 
-Journalism. I dl"tonununaatl\ l' \rt:-. 
F..ducation, mdudmg l:iddllwnal <:ourses Ill Edu<:alwn, l'sy<:hulogy. :-.onology 
F..xtension Service Training, indudmg additional courses 111 ,\gri<:ultural Ed-
ucation. l'sychology. :-.ociology 
Internatlunnl Service, including additional courses in l·.conomic:-.. <•o\'ernment, 
Foreign Languages, Sociology. 
Plant Sdem·es. induding additional courses in Agronomy. Botany. II ortil'ulture, 
l'lunt l'athology 
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For the Dairy Science major all students have the following core requirements: 
FALL QUARTER 
Credits 
Orientation 
An. Sci. 110 R 
Elements of livestock 
Production 
An. Sci. 114 4 
General Chemistry 
Chern. 101 4 
Prin. of Composition 
Engl. 101 3 
Prin. of Zoology 
Zool. 101 4 
Dairy Cattle Performance 
An. Sci. 235 3 
Elem. Organic Chern. 
Chern. 231 5 
or 
Organic Chern 
Chem. 334* 4 
Prin. of Economics 
Econ. 24\ 3 
Library Instruction 
Lib. 116 
Anat. of Dom. Animals 
Vet. Anat. 217 3 
or 
Comparative .Anatomy 
Zool. 224 4 
* Chern. 1 03 is prerequisite. 
Fund. of Nutrition 
An. Sci. 318 
General Bacteriology 
Bact. 304 
American Government 
Gov't. 215 
Applied Animal Breeding 
An. Sci 351 
Milk Prod. & Herd 
Management 
An. Sci. 434 
Milk Secretion 
An. Sci. 437 
4 
5 
3 
3 
3 
3 
WINTER QUARTER 
Freshman Year 
General Chemistry 
Chem. 102 
Elements of Dairy & 
Food Industry 
D.F .I. 11 4 
Prin. of Composition 
Engl. 102 
Algebra & Trig. 
Math 101 B 
Sophomore Year 
Ecology & App. of 
Meat Animal Breeds 
An. Sci. 214 
Meat Animal 
Evaluation 
An Sci 271 
Prin of Economics 
Econ. 242 
Prin. of Stat. 
Stat. 201A or 201 
Physiology of 
Dom. Animals 
Vet Phys. 264 
Junior Year 
Applied An. Nutrition 
An. Sci 319 
Dairy Microbiology 
D F.l. 350 
Int. to Genetics 
Gen. 301 
Senior Year 
Dairy Problems 
An Sci. 436 
Humanities • 
Credits 
4 
3 
3 
3 
3 
3 
3-5 
3 
3 
5 
3 
3 
6 
SPRING QUARTER 
Credits 
Prln. of Crop Prod. 
Agron. 114 4 
Meat Evaluation 
An. Sci. 170 3 
Prin. of Composition 
Engl. 103 3 
Algebra & Trig. 
Math \0\C 3 
General Botany 
Bot. 101 4 
Fund of Soil Sci. 
Agron. 154A 4 
Dairy Cattle Selection 
An Sci 335 2 
Fund. of Speech 
Sp. 211 3 
Pub. & Pub. Rei 
T. Jl. 225 3 
General Psych 
Psych. 101 3 
or 
lnt r. to Soc. 
Soc. 134 3 
Principles of Animal Breeding 
An. Sci 350 3 
Animal Reproduction I 
An. Sci. 331 4 
Business Corres 
Engl. 404 2 
In addition to the courses listed previously, are additional requirements of 6 credits 
of art, history, literature, music or philosophy (humanities) * ; a total of at least 16 credits 
in Physical Sciences; six credits of Physical Education. 
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Curriculum in Entomology 
Administered by the I >epartment of Zoology and Entomology. 
Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
of physical education. 
FALL QUARTER 
General Chem1stry 
Chern 101 
Pr.n of Composd1on 
Engl I OJ 
Algebra and Trrg 
Moth 101 
p E 
TechniCal lecture 
Zool 100 
The An1mol K.ngdom 
Zool I 02 
Pr.n of Crop Prod 
Agron II4A 
General Botany 
Bot 101 
Concepts of Plant Scrence 
Bot 105 
• Elem Orgon1c Chem1stry 
Cred1ts 
4 
3 
5 
R 
5 
4 
4 
Chern 231 5 
l1b ror y In struct1o n 
l1b 116 
P F 
WINTER QUARTER 
Freshman Year 
General Chem1stry 
Chern I 02 
Pr1n of Composrllon 
Engl I 02 
Algebra and Trrg II 
Moth. 102 
P E 
Prrn1c1ples of Zool 
Zool 101 
Sophomore Year 
Fund of Sod SCience 
Agron 154A 
The Plant K1ngdom 
Bot 202 
Intra to l1teroture 
Engl 201 
p E 
Comporotrve Anatomy 
Zool 224 
Cred1ts 
4 
3 
5 
1 
5 
4 
4 
3 
4 
SPRING QUARTER 
Systematic InorganiC 
Chemrstry Analys1s 
Chern 103 
Prin of Compos1t1on 
Eng I 103 
An Geom and Cole 
Moth 110 
or 
Pr.n of Stat1strcs 
Stat 201 
p E 
Gen Ent 
Zool 274 
Plant Taxonomy 
Bot 306 
Intra to Geology 
Geol 100 
Prrn of Hortrculture 
Hart 114A 
P E 
Intra to Socrology 
Soc 134 
Electrves 
4 
3 
5 
I 
4 
4 
3 
3 
I 
3 
3 
• Any student may, and espec1ally those prepar.ng for graduate study should, replace Chern 231 w1th 
Chern 334 and 335 
Prrn of Economrcs 
Econ 241 
General Physrcs 
Phys Ill 
Vertebrate Embryo logy 
Zool 234 
Electrves 
Amerrcan Government 
Govt 215 
Anrmal Ecology 
Zool 402 
Elect1ves 
3 
4 
5 
5 
3 
4 
10 
Junior Year 
Prrn of Economrcs 
Econ 342 
Introductory Genet1cs 
Gen 301 
General Phys1cs 
Phys 112 
Econom1c Entomology 
Zool 470 
E lectrves 
Senior Year 
General Bocter1ology 
Bact. 304 
Elem Plant Phys1ology 
Bot 310 
Elect1ves 
3 
3 
4 
4 
4 
5 
4 
9 
Ag 104, srx months of work exper1ence, IS requ1red before graduat1on 
Fund of Speech 
Sp 211 
Prrn of Phys1ology 
Zool 355 
Invertebrate Zoology 
Zool 307 
Elechves 
Wr1t.ng of Sc1 Papers 
Engl 414 
Elechves 
3 
4 
4 
7 
3 
13 
A m1nrmum of 12 cred1ts must be elected from the follow1ng groups of courses Engl 330, 354, 363, 364, 
Hrst 31 \, 312, 313, 324, Phd 260, 350, I Ad 365 
Other suggested electives Ag Ed 466; Agron 424, An Scr l 14, B & B 30\, 3\ l; Bot 216, 404; Chern 
211, Gen 305, H1st 440, 44\, 442, Hart 2\4, Math \11, 112, 213, Phys. I \3, Psych 101, T Jl 225; Zool 
31\,324,572,576,577,578 
Students electrng ROTC may apply ROTC credits toward elective requ1rement 
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Curriculum in Farm Operation 
Administered by the College of Agriculture. 
The curriculum in Farm Operation is intended for those students who are looking 
forward to general farming as their life work. It is, therefore, designed to develop those 
understandings, abilities, and attitudes which are essential to (a) efficient farm operation 
and management, (b) effective participation as a citizen and leader in a rural community, 
and (c) personal satisfaction and happiness in rural living. 
The Farm Operation curriculum includes a collegiate winter-quarter program, a two-
year program leading to a certificate and a four-year program leading to the degree 
Bachelor of Science in Farm Operation. 
Winter Quarter Program 
A winter quarter collegiate program is available to the student who plans to spend 
only one quarter in the University. All courses required in this program will apply toward 
a Bachelor of Science degree in the event that the student decides to remain in or return 
to the University. The student who decides tocontinue may follow the regular Farm Opera-
tion curriculum, described in this section, or transfer to another curriculum. 
Ag 110 
A E 134 
A E 154 
Agron 1148 
Agron 1548 
An Sc1 114 
Econ 130 
Two-Year Program 
Techmcallecture R 
Farm Machmery Management 2 
Agricultural M01ntenance Weldmg 2 
Prmc1ples of Crop Production 3 
Fundamentals of Sod Sc1ence 3 
Elements of l1vestock Production 4 
Elements of Farm Management 4 
Total 18 
Students who complete satisfactorily at least 96 credits in a prescribed program and 
who find it impractical to continue will receive a Certificate in Technical Agriculture. The 
two-year program will include those courses specified below. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1h Credih 
F1rsl Year 
Pnn of Compos1llon Pr1n of Compos1t1on Prm of Compos1hon 
Eng I 101 3 Eng I 102 3 Eng I 103 3 
Prin of Crap Producllon Elem of Form Mgt Rurallnst & Org 
Agron. 114A 4 Econ 130 4 Soc 200 
4 
Elem. of livestock Prod • Ag Math 5 An Sci 114 4 Math 100 
General Botany 
Bot 101 4 
Second Yeor 
Pnn of Econom1cs Pr1n of EconomiCS 
Fund of Speech 
3 Econ 242 3 Sp 211 3 Econ 241 
General Chem1stry Intra Genehcs 
Fund. of Sod SCience 
Gen 301 3 Agron 154A 4 Chern. 101 4 
Weed ld & Control Amer1con Govt 
Bot 216 4 Gov 215 
3 
L1brary lnstrucl1on 
lib. 1 \ 6 
In addthon to the courses 11sted above the student w1ll be requ1red to mclude the followmg 
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18 credits elected from A. E. 219,254,255, 306, 364; Agron 212, 315; An Sci 214, 218, 235, 350, Hort 
1 14A, Po Sci. 101 
2. 16 credits of free electives 
3. 6 credits of physical education. 
4 Ag. 110. 
• All of the above courses w.ll apply toward a B S 10 Form Operot1on except Math. 100. 
The Four-Year Maior in Farm Operation 
Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
of physical education. 
In addition to the Farm Operation major, a student must declare one or two minors. 
This declaration must be made prior to the completion of 140 credits. Students declaring 
one minor are to include 20 credits in the minor. Students declaring two minors are to in-
clude at least 15 credits in each minor. Specific courses in each minor are determined by 
the Farm Operation Curriculum in cooperation with the appropriate department. 
FAll QUARTER 
Elem of livestock Prod 
An Sc1 114 
General Chem1stry 
Chern 101 
Prm of Composition 
Engl I 01 
Cred1ts 
4 
4 
3 
WINTER QUARTER 
Freshman Year 
Prtn of Crop Prod 
Agron 114A 
General Chem1stry 
Chern 102 
Prtn of Compos1t1on 
Engl 102 
Algebra and T r~g 
Moth 101 B 
SPRING QUARTER 
Cred1ts Cred1ts 
Zoology 
4 Zool 101 5 
A lgeb ro and T r~g 
4 Math 101C 3 
Prm of Compos1t1on 
3 Engl 103 3 
3 
In odd1t1on to the courses l1sted, each student wdl be requ~red to mclude •n h1s freshman and sophomore 
years Ag 104, 110, and s1x credits of phys1col education 
Students electing to toke ROTC may apply ROTC credits toward the elect1ve requ1rement 
Sophomore Year 
Elem Organic Chern Phys of Dom An1mols Form Mgt & Org 
Chern 231 5 Vet Phys 264 3 Econ 330 4 
Prin of Econom1cs Pr~ n. of Econom 1cs Fundamentals of Speech 
Econ 241 3 Econ 242 3 Sp 211 3 
Anal. of Dom An1mols General Botany Farm Records & Bus Anolys1s 
Vet Anatomy 217 3 Bot 101 4 Econ 329 or 3 
library lnstruct1on Fund of Soil Sc1ence Accounting I 
lib 116 Agron 154A 4 I Ad 384 4 
Junior Year 
Fundamentals of Nutrition Appl1ed Antmal Nutr1hon Crop Growth & Culture 
An Sc1 318 4 An Sc1 319 4 Agron 315 4 
Prm of Statistics Soil Fertility Prm An1mol Breedmg I 
Stat 201A 3 Agron 354 4 An Sc1 350 3 
Physical Science Intra Genellcs or Agron 424 3 
Elective 3-4 Gen 301 3 
American Government 
Gov 215 3 
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Sod and Crop Mgt. 
Agron. 444 
Adv. Farm Mgt. & Org 
Econ.430 
4 
3 
Senior Year 
General Bocter1ology 
Bact 304A 
Rural lnst & Org 
Soc 200 
5 
4 
Form Operation 
Ag. 450 
Appraisal of Form Real Est 
Econ. 440 
or 
Ag. low 
Econ 451 
t52 electives) 
In addition to the courses listed the student will be required to include the following. 
1. Six credits elected from art, history, literature, music, and philosophy 
2. Six credits elected from Agron 415,464, 473; An. Sci 425, 427, 434; Po Sci. 365, 404. 
3. Six credits elected from A E 254, 255,306, 334, 345, 354, 364, 419, and 489 
4. Three to four credits from Biochem. 301, Bot 310. 
5. 52 free electives 
Curriculum in Fisheries and Wildlife Biology 
Administered by the Department of Zoology and Entomology. 
4 
3 
Leading to the degree Bachelor of Science with a minor in Botany. A second minor 
is possible. Total credits required, 200, plus six credits of physical education. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credits Credits 
Freshman Year 
General Botany The Plant Kmgdom Plant Taxonomy 
Bot 101 4 Bot 202 4 Bot. 306 4 
Prin. of Compos1tion Prin of Compos1l1on Prin of Composition 
Engl. 101 3 Eng I I 02 3 Engl. 103 3 
Algebra and Trig I Algebra and T r1g II An. Geom & Cole 
Math 101 5 Math 102 5 Moth 110 5 
The Animal Kmgdom Pr1n of Wildlife Cons or 
Zoo I. 102 5 Zool 141 3 P r in of Stall sties 
Technical Lecture p E I Stat 201 5 
Zool. 100 R Prin. of Zoology 
P. E. 1 Zool. 101 5 
P E 1 
Sophomore Year 
Dendrology General Chem1stry Fund. of Soil Science 
Bot. 356 4 Chern. 102 4 Agron. 154A 4 
General Chemistry Prin. of Econom1cs Comparative Anatomy 
Chern. 101 4 Econ. 241 3 Zool. 224 4 
Intra. to Geology Propaganda Analysis Prin. of Economics 
Geol. 100 3 Engl 205 3 Econ 242 3 
General Entomology Elem Plant Physiology lntro to Sociology 
Zoo I. 27 4 4 Bot 310 4 Soc. 134 3 
Library Instruction p E 1 Ornithology 
lib. 116 Electives 3 Zool 340 4 
P. E. P E. 
1 
Junior Year 
Gen. Plant Ecology General Bocter1ology I ntro Genetics 
Bot 424 3 Boct. 304 5 Gen. 30\ 
3 
Elem. Organic Chern Fund of Speech 
Chern 231 5 Sp 211 
3 
General Physics General Phys1cs 
Writii)Q of Scient Paper~ 
Phys 111 4 Phys 112 
4 Eng.414 3 
Mamma logy Prin of Physiology 
or 
Zool. 447 4 Zool 355 
4 Publicity and 
Public Relations 
Zoo I 464 4 T. Jl. 225 3 
Electives 6 fund. of limnology 
Zool. 405 3 
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FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Senior Year 
Forest Conservation Business Correspondence Soil Erosion and Cons. 
For. 400 3 Engl. 404 2 Agron. 464 3 
Animal Ecology American 'Government Invertebrate Zoology 
Zool. 402 4 Govt. 215 3 Zool. 307 4 
Fisheries Management Vertebrate Embryology Wildlife Techniques 
Zool. 465 4 Zool. 234 5 Zool. 448 4 
Electives 5 Electives 7 Electives 6 
Ag. 1 04, six months of work experience, is required before graduation. 
A minimum of 9 credits must be elected from the following courses: Engl. 201, 330, 354, 363, 364; Hist. 
311, 312,313, 324; Phil. 260. 
Other suggested electives· Bot. 203, 564; C E. 315; For. 101, 301, 491; Govt. 471, 478; Psych. 101; Phys. 
113; Zoo I. 303, 306, 311, 470, 503, 505, 507. 
Students electing ROTC may apply ROTC credits toward elective requirement. 
Students preparing for graduate college should take one year of a foreign language. Additional mathematics, 
physics and chemistry are also helpful 
Curriculum in Food Technology 
With options in Dairy Technology and Business. 
Administered by the Department of Dairy and Food Industry. 
Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
of physical education. 
In addition to the department major (or option), the student may declare one minor. 
This declaration must be made prior to the completion of 140 credits and must include 
at least 20 credits in the minor subject. 
Food Technology 
In accordance with recommended professional standards, the Food Technology cur-
riculum combines a broad foundation in the biological and physical sciences, communica-
tions and mathematics with applications to the processing, preservation, sanitation, storage 
and marketing of food products. It is for students interested in management careers in 
food manufacturing, research and development, quality control, and marketing and in 
the businesses providing the food industry with equipment, supplies and services. 
Option in Dairy Technology 
F'or students interested in management careers specifically in dairy products man-
ufacturing and marketing, research and development or in the businesses providing the 
dairy industry with equipment, supplies and services. 
Option in Business 
For students interested in procurement and sales management, marketing and distri-
bution, and in the fiscal and economic aspects of the food industries. 
Combined Programs in Food Technology and Engineering 
Students who wish to combine education in mechanical, chemical or agricultural 
engineering with that in Food Technology or Dairy Technology may arrange special 
5-year programs leading to Bachelor of Science degrees in Food Technology or Dairy 
Technology plus one of the engineering fields. 
Credits 
Communications 
Prtnciples of Composttion 
Engl. 101,102,103 9 
Fundamentals of Speech 
Speech 211 3 
Publicity and Public Relations 
Tech. Jl. 225 3 
Library Instruction 
ltb. 116 
Physical Sciences 
General Physics 
Phys 111 , 112 
General Chemtstry 
Chem 101, 102 
Biological Sciences 
General Bacteriology 
Bact 304 
8 
8 
5 
Credits 
Elem. of Datry and Food lnd 
DFI 114 
Food Chemistry 
DFI 349 
Dairy Mtcrobiology 
DF1350 
Food Preservatton 
DFI412 
Food Technology 
4 
5 
5 
5 
Core Requirements 
Baste. Subtecls 
2 Departmental Subtech 
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Mathematics and Statishcs 
Algebra and Trigonometry 
Math 101, 102 
Pri nc.iples of Statistics 
Stat 201A 
Social Scienees 
Principles of Economic.s 
Econ 241, 242 
American Government 
Govt. 215 
Elective 
Humanities 
Water, Food and Milk Santtation 
DFI414 
Food Processtng Equtpment 
DFI 491, 492, 493 
Manag of Food Processing Plants 
DFI494, 495 
Credits 
10 
3 
8 
3 
3 
6 
Credits 
5 
12 
6 
Students who intend to complete the curriculum which meets the standards recom-
mended by the Institute of Food Technologists will, with their adviser, plan a program 
which, in addition to the core requirements listed above, must include strong sequences of 
courses in chemistry, biochemistry, and mathematics (including calculus). To provide 
adequate professional preparation they should also include courses in botany, zoology, 
genetics, and in the processing and marketing of animal and plant commodities. This 
curriculum is excellent preparation for graduate study as well as for professional careers 
in the food industry. 
Dairy Technology 
Students choosing the dairy technology option will, in addition to meeting the core 
requirements, plan a program which includes courses in dairy chemistry and dairy pro-
ducts technology. This should be supplemented by courses in economics and industrial 
administration. 
Business 
Students in the business option will, in addition to meeting the core requirements, 
plan a program which includes courses in industrial administration (including accounting), 
economics and communications. 
In addition to the courses listed, the student must also include DFI 110. 
Students electing to take ROTC may apply ROTC credits toward the elective re-
quirements. 
156 Colleges and Curricula 
Curriculum in Fo~estry 
With options in Forest Management and Forest Products. 
Leading to the degree Bachelor of Science. Total credits required, 212, plus six credits 
of physical education. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credats Credats Cred1ts 
Freshman Year 
Prm of Compos1hon Prm of Compos1hon Prm of Composihon 
Engl 101 3 Engl 102 3 Engl I 03 3 
Alg & Tr1g I Alg &Tr1g II Anal Geom & Calc 
Math 101 • 5 Math 102 5 Math 110 5 
General Chem1stry General Chem1stry Intra to Plant Sc1ence 
Chern I 01 4 Chern I 02 4 Bot 210 5 
Intra to Forestry The An1mal Kmgdom 
For 101 4 Zool 102 5 
• See Mathemohcs for descr1pt1on of begmn1ng courses Course selected should be cons1stent w1th preparation 
Summer Camp ·Requ~redl 
The summer camp IS conducted for e1ght weeks durmg the summer between the freshman and sophomore 
years, and 1s prerequ1s1te to admiSSion to the 1un1or year The follow1ng courses are offered at the freshman 
summer camp Forest B1ology, For 201, cr 3, Wood Utd1zallon, For 202, cr 3, Forest Mensurat1on and Map-
pmg, For 203, cr 4, Forest Operat1ons, For 204, cr 2 
Sophomore Year 
Prm of Econom1cs Prtn of EconomiCs Fundamentals of Speech 
Econ 241 3 Econ 242 3 Sp 211 
Wood Technology I Wood Technology II Forest Mensurat1on 
For 380 4 For 381 3 For 241 
ltbrar y I nstr uchon Elem Plant Phys1ology Introductory GenetiCs 
l1b 116A Bot 31 OA 4 Gen 301 
AmeriCan Government 
Govt 215 3 
In addttion to the courses speCified, each student IS requ1red to mclude the lollowmg 
For 110 and six credits of physiCal educat1on, plus 20 cred1ts 1n courses from the following groups 
I 
Math 111, 112, 213, 304, 305, 
Phys 111, 112, 113,221,222,223, 
Chern 103, 211, 231,334, 335, 
Geol 1 00, Bot 306, 356 
One course m physiCs and one m orgontc chemiStry must be mcluded 
II 
6 add1honal credtts tn soctal sc1ences 1econom1Cs, government, psychology, soCiology I 
Ill 
9 cred1ts 1n humanities 10rt, h1story, ltlerature, mus1c, philosophy! 
3 
4 
3 
It ts recommended that 23 credtts from the foregoing groups •exclus1ve of physical educahonl be mcluded 
m the freshman and sophomore years 
Forest EconomiCs 
For 470 
Wrthng of Reports and 
Technical Papers 
Engl 414A 
5 
3 
Jun1or Year 
Sdv1cs 
For 301 
Senior Year 
Forest Management 
For 497 
4 
5 
Polittcal Economy of Forestry 
For 476 5 
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In addition to the above core curr1culum, the student 1s requ.red to toke the followmg courses 1n hiS 
selected opt1on 
Forest Management Option 
Surveymg 
C E 210 dr F, 
Applied Entomology 
Zool 376 •Jr. F 1 
Forest Sods 
Agron 357 Jr W ' 
SilviCulture 
For 302 dr. S 1 
Forest Photogrommetry 
For. 445 dr S.1 
Dynom1cs of Forest S.tonds 
For 442 •Sr W 1 
Forest Pathology 
Bot 416 Sr S 1 
Non-T1mber Forest Resources 
Minor 
Practical Work 
Ag 104 
Electives 
Minors 
Credits 
5 
4 
5 
4 
4 
3 
4 
6 
20 
R 
11 
Forest Products Option 
Wood-l1qu1d Relat1ons and 
SpeCifiC Grov1ty 
For 389 dr F ' 
PhysiCal Properties of Wood 
For 488 dr W 1 
Wood Deter~orollon 
Bot 417 Jr W • 
Seosonmg and Preservol1on 
of Wood 
For 386 •Jr S 1 
ChemiCal Processing of Wood 
For 4811Sr W 1 
Mechamcal Proceumg and 
Wood Fm1shmg 
For 487 Sr S , 
Mmor 
Practical Work 
Ag 104 
E lect1ves 
Credits 
3 
4 
4 
3 
3 
4 
35 
R 
10 
Each student is required to select one minor consistent with his option and his long 
range professional objectives and interests. :\linors in the Forest Management Option con-
sist of 20 credits. Those in the Forest Products option include 35 credits. Details on the 
composition and objectives of the various minors are available from advisers. Minors 
are designed either to supplement the students' general professional education or to develop 
substantial preparation for graduate study. A minor does not qualify the graduate as 
a specialist in the area indicated. 
Forest Management minors - 20 credits 
Biological sciences 
Managerial sciences 
Resource education 
Wildlife biology 
Forest recreation 
Forest range management 
Timber products 
Multiple purpose forestry 
Forestry business 
Urban forestry 
Forest Products minors- 35 credits 
Wood science and technology 
Timber products conversion 
Timber products business 
A student completing one of the three R. 0. T. C. programs may apply up to 9 credits 
of Air Science, Military Science, or Naval Science courses toward his minor. 
Curriculum in Horticulture 
Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
of physical education. 
See also Technical Agroculture for two-year program. 
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FALL QUARTER 
General Botany 
Bot 101 
Prm of Compos1t1on 
Engl 101 
Prm of Hort1culture 
Hart II4A 
Hort~eulture Laboratory 
Hart II4B 
• Algebra and Tr1g 
Moth I OIB 
3 
3 
3 
WINTER QUARTER 
Freshman Year 
Algebra and Tr1g 
Moth IOIC 
The Plant Kmgdom 
Bot 202 
General Chem1stry 
Chern 101 
Prm of Compos1tlon 
Eng I 102 
Greenhouse Methods 
Hart 154 
SPRING QUARTER 
Cred1ts Cred1ts 
Fund ofSodSc1ence 
3 Agron 154A 4 
General Chem1stry 
4 Chern 102 4 
Prm of Compos1tlon 
4 Engl 103 3 
Vegetable Crops 
3 Hort 164 3 
Gen Psychology I 
3 Psych 101 3 
In odd1t1on to the courses l1sted, each student wdl be requ1red to mclude 1n the freshman and sophomore 
years six credits of physical education. The student wdl also toke Horl 110 and Ag. 10-4 flo be completed be-
fore the senior yeorl 
Students electing to toke ROTC may apply ROTC cred1ts toward the elect1ve requirement 
• See Mothemat1cs for description of beginning courses Course selected should be cons1stent w1th prep-
oration 
Ag Meteorology 
Agron 206 
Princ1ples of Econom1cs 
Econ 241 
Prmc1ples of Zoology 
Zoo I I 01 
or 
The An1mal Kmgdom 
Zoo I 102 
General Phys1cs 
Phys 111 
L1brory Instruction 
L1b 116 
Gorden Flowers 
Horl 244A 
Orchordmg 
Hart 321 
Systematic Hortlcultu re I 
Hort 490 
Appl1ed Entomology 
Zool 376 
Semmor 
Hart 401 
Systematic Horllculture Ill 
Hort 492 
• Humon1t1es 
3 
3 
5 
5 
4 
3 
3 
3 
4 
3 
3 
Sophomore Year 
Elem OrganiC Chem1stry 
Chern 231 
PrmCiples of Econom1cs 
Econ 242 
Plant Propagation 
Hart 214 
Jun1or Year 
G enerol Bocter1ology 
Bact 304 
Elem, Plant Phys1ology 
Bot 310 
Introductory Genetics 
Gen 301 
SystematiC Horticulture II 
Hort 491 
Semor Year 
Prm of Plant Pathology 
Bot 407 
Semmar 
Hort 402 
Marketing Horticultural 
Crops 
Hort 414 
SystematiC Horllculture IV 
Hart 493 
5 
3 
3 
5 
4 
3 
3 
4 
4 
3 
In odd1t1on to the general curr1culum requ1rements, the student will 
m101mum number of cred1ts for groduot1on. 
• The human1tles mclude art, h1story, literature, phtlosophy and m us1c 
Plant Taxonomy 
Bot 306 
Small F ru1ts 
Hort 224 
Pr 1 nc1pl es of Stot1st1CS 
Stat 201 A 
T urfg ross Manage men I 
Hart 313 
Fund of Speech 
Sp 211 
Nursery Management 
Hort 316 
Bus1ness Correspondence 
Engl -404 
Sod F ert1l.ty 
Agron 354 
H1story 
Amer1con Government 
Govt 215 
Semmor 
Hart 403 
3 
3 
3 
3 
3 
2 
4 
3 
3 
1nclude elective courses to meet the 
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Specialized Training 
The cur~iculum in horticulture provides opportunities for general or specialized training 
and preparation for graduate study through a free choice of electives. Students may modify 
the. b~sic hor_Uculture curriculum to conform with options selected. A faculty adviser will 
assist m selecting electives and in arranging schedules. 
Arbo ricu lture 
Omit from _basic curriculum Hort. 164, 224, 244A, 492, 493; Bot. 407. 
Add to baste curriculum. For. 301; Bot. 356 404 416· T Jl 225· I Ad 
384; Hort. 305, 314. ' ' ' · · ' · · 
Electives: ( 40 credits) Bot. 216; I. Ad. 365(', 385; Psych. 250; L. A 
112, 113, 206; T .• 11. 325. 
Floriculture 
~dd to basic curriculum· Hort. 247B, 305, 314, 446, 447; Geol. 100. 
E.lectives (37 credits) Hort. 467; Psych. 250; L A. 112, 113; Arch. 214; 
Bot. 216, 404 
Fruit or Vegetable Crops 
Add to basic curriculum Hort. 422, 467; Agron. 114A. 
Electives: (43 credits) Hort. 514; Psych. 250; Bot. 216, 404, 438; Geol. 
100; Hist. 440, 441, 442; I. Ad. 365(', Econ. 335. 
Nursery Management 
Omit from basic curriculum Hort. 224, 492, 493. 
Add to basic curriculum Agron. 453; A. E. 306; Bot. 424; Geol. 1 00; 
L.A. 210; Hort. 314,446,467. 
Electives· (34 credits) Hort. 224, 305; Bot. 216, 404, 416, 438; Engl. 
205; I. Ad. 365C, 372, 425, 480; L. A. 112, 113, 231, 233; T. Jl. 225. 
Students wishing to enroll in a 4 1/2yearprogram in Nursery Management 
during which they would work five quarters (two spring, two summer, one 
winter) should consult the Head of the Department of Horticulture. 
Science (for those preparing for graduate study) 
Omit from basic curriculum. Chern 231; Psych. 101; Stat. 201A. 
Add to basic curriculum. Chern. 103, 334; Hort. 467, 514; Phys. 112; 
Stat. 201. · 
Electives: (37 credits) Chern. 211, 335; Gen. 401; Geol. 100; F. L. 231, 
232, 233; Math. 102, 110, 111, 112; Phys. 113; Bot. 404 
Turfgrass Management 
Omit from basic curriculum Hort. 164, 224, 321,414, 492, 493 
Add to basic curriculum Agron 114A, 315, 424, 444, 453, 473, 485, 
A. E. 306; Bot. 216, 424; (;eol. 100; Hist. 324; Hort. 305, 314; Soc. 134; 
T. Jl. 225. 
Electives ( 31 credits) Engl 205, 414A, r. .Jl. 225; 1. Ad. 365, 371; H lst. 
440,441,442, Bot. 356, A E. 255,1 Ed. 261; I.. A. 112, 113, 231; P.E.M. 
141-156. 
Curriculum in Industrial Education 
With options in Teaching and Industry. 
Administered by the Department of Education. 
Leading to the degree Bachelor of Science. Total credits required, 202, plus six credits 
of physical education. 
Teaching Option 
Provides preparation for teachers of industrial arts, or trades and industry, or both. 
Industry Option 
This option is available to those students who do not wish to meet the requirements 
for a teaching certificate. The work of the freshman and sophomore years is the same for 
all students. Students pursuing the industrial option may omit the professional courses 
required for a certificate and take other courses in their place. The program of the junior 
and senior years is planned to meet the needs of the individual student. 
Students who complete satisfactorily at least 96 credits in this option and who find it 
impracticable to complete a four year program will receive a certificate in industrial ed-
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ucation showing the completion of two years of work. 
Students in this program generally find employment in industry. 'l~hey may enter s~ch 
positions as personnel work, selling, drafting and design, contractmg and construction, 
maintenance and production methods. 
FAllQUARHR WINTER QUARTER SPRING QUARTER 
C redlls ( red1l!> Cred1ts 
Freshman Year 
Drawrng and Pro1ectron Grophtcol Theory and Work1ng Drow1ngs 
f Gr 131 2 Appl1cOI1on and Appl1ed Groph1cs 
Prrn of Compos111on E Gr 132 3 t Gr 133 3 
E ngl 101 3 Pr rn of Composll1on Pr1n of Compos1t1on 
Tech on d Appl of Engl 102 3 Eng I 103 3 
F 1n1shrng Mot I Algebra and Tr1g II Intra to lnd Ed 
I Ed I 05 3 Moth 102 5 I Ed 150 3 
lntroduct1on to Soc1ology Explor and Fund Adv Tech of Wood 
Soc 134 3 Fobr1COI1on of Wood Fabrrcolron 
Algebra and Tr1g I Ed 106 3 I Ed 205 3 
Moth 101 5 lnd Arts Des1gn Bos1c Metal Processes 
I Ed 250 3 I Ed 254 3 
General Psych 
Psych I 01 3 
In add111on to the courses l1sted, each student wrll be requ1red to rnclude rn h1s freshman and sophomore 
years Ed 110, and s1x cred1ts of ph ys1cal educotron 
Students electrng to take ROTC may apply ROTC cred1ts toward the elect1ve requrrement 
Sophomore Year 
Prrnc1ples of Econom1o Prrnc1ples of Econom1cs E lectr1C1Iy II 
Econ 24\ 3 Econ 242 3 I Ed 253 3 
Sheet Metal fobr1COI1on Mochrne Metals I F oundot1ons of Amer1con 
I Ed 255 3 I f d 256 3 Educat1on 
General Botany f lectr1C1Iy I Ed 204 3 
Bot 10\ 4 I f d 251 3 Mochrne Constr 
Power Mechon1cs I Pr1nc1ples of Zoology A E 359 3 
I Ed 261 3 Zool I 01 5 F reehond Drowrng I 
General Chem1stry General Chem1stry Arch 231 2 
Chem 101 4 Chem 102 4 
l1brory lnstrucl1on 
l1b 116 
Studenh must elect. m odd1hon to the courses outl1ned 1n the curr1culum, one three cred1t course rn e1ther 
the phys1col sc1ences physocs, chemostry or geology or b1olog1col scoences botany, zoology or genetrcs1 and 
one three cred1t course m the communocotove arts speech, fngl1sh, 1ournol1sm 
Junoor and Scnoor Years 
• H1story of the Amerocon H1story of the Amerocon H1story of the Ameflcon 
Natron Natron Notron 
H1st 321 3 Hrst 322 3 Hrst 323 3 
Eleclronrcs I School Shop Safety Machrne Metals II 
I Ed 357 3 Educalton I Ed 356 3 
General Phys1cs I Ed 350 3 Fund of Speech 
Phys I I I 4 Amerrcan Government Sp 2\l 3 
Crafts Govt 215 3 Shop Plonn1ng and Org 
I Ed 207 3 Ornamental Metal Des1gn I Ed 409 3 
and Processes 
I Ed 204 3 
• Htsl 31\, 3 I 2, and 313 may be token rn place of th1s sequence 
In addition to the courses listed previously a student electing the Teaching Option 
is required to take the courses listed following. The student electing the Industry Option 
must complete the work listed previously and elect the balance of his program from the 
areas listed on the following page, depending upon his education objective. 
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Teaching Ophon 
Developmental Psychology 
Psych. 230 F W S 1 
Educataonal Psychology 
Psych 333 'F W S 1 
Methods ofT eochang 
Ed 305 F W S SSI, ll1 
Pran of Secondary Educataon 
Ed 426 F w s SSII 
Methods of Teachang I A 
I Ed 415 s SSII 
Observataon and 
Supervased Teachang 
I Ed 416 F w I 
The General Shop 
I Ed 456 ,F 1 
Modern Mater1als Dsgn & Constr 
I Ed 358 w I 
Teach1ng Secondary School Draw 
I Ed 354 s I 
Electives 
Cred1ts 
3 
3 
4 
3 
3 
9 12 
3 
3 
3 
25-28 
Industry Option 
Mathematics 
Phy"cs 
lndustraal Admmistratlon 
lndustraol Engineering 
lndustr1al Psychology 
Econom1cs 
Psychology 
Forestry 
Archatecture 
Architectural Enganeerang 
Electaves 25-30 Credits 
Curricula in Landscape Architecture and Urban Planning 
Administered by the Department of Landscape Architecture. 
Curricula in landscape architecture and urban planning, leading to the degree 
Hachelor of Science. Total credits required, 200, plus six credits of physical education. 
Landscape Architecture 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credats Credits 
Freshman Year 
Desagn Fundamentals Desagn Fundamentals Arch Design & Anal 
Arch 111 2 Arch 112 2 Arch 113 2 
General Botany General Chemastry Engr Graphics 
Bot 101 4 Chem 101 4 Engr Gr. 143 2 
Pran of Composallon Pran of Composition Plant Taxonomy 
Engl 101 3 Engl 102 3 Bot 306 4 
Oraentat1on an L, A L A Drawang Prin of Composallon 
L A 110 R L A 112 2 Engl 103 3 
Algebra & Trag I Algebra & Trig II Landscape Perception 
Math 101 5 Math 102 5 l A 113 3 
In addataon to the courses listed, each student will be requared to include in has freshman and •ophomore 
years sax credits of physacal education 
Students electtng ROTC may apply ROTC cred1ts toward the elective requirements 
Sophomore Year 
Fund of Soil Scaence Mappmg, Computations, Survey of Art 
Agran. 154A 4 & land Surveying A. A. 384 
Arch Desagn & Anal II C E 214 3 Theory of landscape 
Arch 210 3 lntro to Geology Design 
Elementary Surveying Geol 100 3 l A 213 
C E 211 3 Ameracan Government Plant Materials 
Hastory of l A Govt 215 3 l. A 233 
l A 201 3 Hastory of l A Details of Construction 
Plant Mater1als l A 202 3 l A 301 
l A 231 2 Plant Mateoals Publicity & Public 
labrary lnstructaon l A 232 2 Relations 
lab 116 lntro to Socaology T Jl. 225 
Soc 134 3 Intra to Physical 
Planning 
u p 253 
3 
3 
2 
3 
3 
3 
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FAll QUARTER 
Prm of Economrcs 
Econ 241 
landscape Desrgn 
l A 311 
Planting Desrgn 
l A 334 
Travel & Prochce 
l A 341 or 342 
Pr in. of Stotrslics 
Stat 201 A 
Urban Problems and 
Plonnmg Goals 
u p 361 
Mmor 
Collaborative Trans 
Development 
C E 350 
landscape Servrce 
Hart. 305 
Details of Construdron 
l A 303 
Travel & Proctrce 
l. A 341 or 342 
Publrc Recreational Foe 
l A 404 
Adv landscape Desrgn 
Credrts 
3 
3 
3 
R 
3 
3 
3 
3 
3 
3 
R 
3 
l A 411 3 
Mrnor 3 
WINTER QUARTER 
Junior Year 
Prm of EconomiCS 
Econ 242 
Detods of Construction 
L A 302 
landscape Desrgn 
l A 312 
C ulturol Anthropology 
Soc 218 
Elective 
Mrnor 
Semor Year 
Engr rn City Plan 
C E 404 
Govt. & Conservation 
Policres 
Govl 474 
Planting Design 
l A 336 
Adv landscape Desrgn 
l A 412 
Mrnor 
SPRING QUARTER 
Credrts Credrts 
Photogrommetry and 
3 Photo-lnterpretotron 
For 447 3 
3 landscape Desrgn 
l A 313 3 
3 Planting Desrgn 
l. A 335 3 
3 Fund of Speech 
3 Sp 211 3 
3 Elective 3 
Mmor 3 
Turfgrass Management 
3 Hort 313 3 
Adv. Landscape Design 
l. A. 413 3 
3 Professional Procedure 
l A 441 3 
3 Elective 5 
Mrnor 3 
3 
5 
Electives to include two credits of biological scrence and four credits of physrcal science Ag 104, six months 
of work experience, is requrred before graduation 
Urban Planning 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credrts Credits 
Freshman Year 
Desrgn I Desrgn I Design I 
Arch Ill 2 Arch 112 2 Arch 113 2 
Prin of Composrlion Prrn of Composr!lon Arch Graphrcs Ill 
Engl 101 3 Engl 102 3 Engr Gr 143 2 
Intra to Geology l A Drowrng Prm of Composrtion 
Geol 100 3 l A 112 2 Engl. 103 3 
Algebra & Trig. I Algebra & T rrg II landscape Perception 
Moth 101 5 Math 102 5 l. A. I 13 3 
Intra. to Sociology General Physics Anal. Geom & Cole. I 
Soc. 134 3 Physics 1 11 4 Moth 110 5 
Orientation in U P 
u p 110 R 
In addition to the courses lrsted, each student wrll be requrred to mclude rn hrs freshman and sophomore 
years six credits of physical education 
Studenb electing ROTC may apply ROTC credits toward the elective requrrements 
Sophomore Year 
Design II Mopprng, Computations, Stole & local Govt. Arch 211 3 & land Surveyrng Govt 310 3 
Elementary Surveyrng C E. 214 3 Theory of landscape 
CE.211A 3 Prin of Economrcs Design 
Prin of Economia Econ 242 3 l. A 213 3 Econ 241 3 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credats Credats Credats 
Functaons of Ameracan Details of Constructaon 
Ameracan Government Government L A 301 3 
Govt 215 3 Govt 305 3 General Physacs 
Labrary Instruction Intra to Physacal Physacs 112 4 
Lab 116 Plannang Humanahes 3 
Humanataes u p 253 3 
or Mathematacs 3-5 Humanahes 
or Mathematacs 3,4,5 
Junaor Yeor 
Collaborata ve Trans Landscape Desagn Hou!ling 
Development l A 312 3 Arch 363 3 
C E 350 3 Socaology of Caty lafe Econ of Urban Dev & 
Landscape Desagn Soc 410 3 City Planning 
L A 311 3 Intra to Computer Econ 461 3 
Travel & Prachce Organ & Programmang Planning Analysi!o & 
L A 341 or 342 R c s 214 4 Techniques 
Pr 1 n of Statash cs Plannang Analysis & u p 373 3 
Stat 201 5 Technaques Theory of the Plannang 
Urban Problems and u p 372 3 Proceu 
Plannang Goals Manor 3 u p 383 3 
u p 361 3 Fund of Speech 
Manor 3 Sp 211 3 
Manor 3 
Senior Yeor 
Econ of Urban Dev & Engr an Caty Plan Publac Fanance & 
Caty Plannang C E 404 3 F ascal Polacaes 
Econ 462 3 T raffac Plan nang Econ 405 3 
Travel & Practice C E 451 4 Ameracan Political 
l A 341 or 342 R Urban Dev Programmang Thought 
Human Ecology u p 432 3 Govt 433 3 
Soc 450 3 E lectav e 3 Regaonal Plannang 
Urban Dev Plannang Manor 5 u p 433 3 
u p 431 3 Elective 5-6 
Plannang Law & Adman Minor 3 
u p 492 3 
Electave 3 
Manor 3 
Electaves to anclude 10 credats of baologacal scaence 
Ag 104, s1x months of work experaence, as requared before graduation 
Curriculum in Resource Development for Outdoor Recreation 
Administered by the College of Agriculture through the Office of the Associate Dean. 
Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
ofphys~aleducation. 
The curriculum is designed for those who wish to manage natural resources to be 
utilized for outdoor recreation. The resources might include areas of land under private 
ownership developed for recreation, or publicly owned parks, forests, rivers, lakes, or 
coastal areas. The curriculum has a broad base of general education subjects with more 
than half the credits in communications, mathematics, physical and biological sciences, 
and the social sciences and humanities. The technical subjects represent a combination 
of agronomy, horticulture, forestry, fish and wildlife biology, and landscape architecture 
with emphasis on beautification, utilization and conservation of water, soil, and plant re-
sources for their optimal value in meeting the needs of society. 
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Basic Subjects 
Commun1cohons 
Engl1sh 101, 102, 103, Sp 211,302, 
Tech Jl 225, L1brory 116A 
II Mothemohcs and Stot1shcs 
Moth I 01 , I 02, Stat 20 I A 
Ill PhysiCal Sc1ences 
Chern 101, 102,231, Phys1cs Ill, 112, Geol 100 
IV SoCial Sc1ences and Humon1t1es 
Govt 215, 47 4, Econ 241, 242, 434, 451, 
Soc 134, 364, H1st 324, Psych I 0 I 
V B1olog1col Sc1ences 
Bot 210,310,424, Zool 101, 102,274 or 376, 
Bact 200, Gen 301 
Professtonal and Techmcal Sub1ects 
VI Agronomy and Agr1culturol Engmeermg 
Agron 114 'Or Hort 114, Agron 357, 473, 
Ag Engr 371 
VII F 1sheries and W tldl1fe Btology 
Zool 141, 340, 402, 464 
VIII Forestry 
For 160, 301, 302 or 4471, 400 
XI Horticulture 
Hort 214, 305, 313, 31 4 
X Landscape Arch1tecture 
L A I 13, 21 0, 231, 232, 253, 404 
Total Profess1onal and Techn1col Sub1ects Cred1ts 
Total BasiC Sub1ects Cred1ts 
Elect1ves 
Total Credtls 
Cred1ts 
19 
13 
24 
30 
32 
15 
16 
13 
12 
16 
72 
118 
10 
200 
Suggested Elect1ves Ag Engr 372, Agron 444, Bot 306, For 390, 445 or 447, Hort 2446, l A 361, 
Zool 224, 447 
Curriculum in Plant Pathology 
Maior in Plant Pathology 
Administered by the Department of Botany and Plant Pathology. 
Leading to the degree Bachelor of Science. Total credits required, 200, plus six credits 
of physical education. 
The science of plant pathology has significance in agriculture because all cultivated 
plants are attacked by diseases. These diseases are controlled by procedures developed 
through experimentation in laboratories, greenhouses and field plots. A plant pathologist 
requires rigorous training in basic sciences early in his career so he can participate in 
research by which new disease control procedures are developed. 
In addition to providing the basic training in agriculture and science required as 
undergraduate preparation for advanced study and professional degrees, a plant pathology 
major prepares students for positions in business, industry, government service and teach-
ing. For certification requirements for teachers. see Tcachc1 Educatwn 
College and Departmental Group Requtrements 
Written and Spoken English 
!including Engl 101, 102, 103, Sp 2111 
II Mathematics, Stat1shcs 
11ncluding Moth 101, 102 or equ1v' 
Ill Phys.col SCiences 
,mcludmg Chern 101, 102, Phys 111 or 221 
IV B1olog1Col SCiences 
mcludtng Bot 101 and 202, or 210, Zool 102, 2741 
Cred1ts 
15 
13 
16 
16 
V Agr•cultural Sc1ences 
1mcludmg Agron 154A, 2061 
VI Soc1ol Sc1ences 
•mcluding Econ 241, 242, Govt 2151 
VII Human1hes 
'mclud1ng cred1ts m h1story and l1terature1 
Total Credits 
Departmental Ma1or and Mmor Requirements 
Plant Pathology mo1or min1mum 30 
1ncludmg Bot 306, 3106, 404,407 or 416, Gen 301 
Bact 3041 
College of Agriculture 
Credits 
10 
15 
15 
100 
165 
II One m1nor of at least 20 cred1ts, or two mmors of 15 cred1ts mm1mum each ore requ1red to compiE'te 
the student's spec1al1zed educohon Mmor areas may 1nclude chem1stry, mathematics-statistics, zoology-
entomology, agronomy, horticulture, forestry, bacter1ology, genehcs, technicol1ournolism, education, foreign 
serv1ce and outdoor recreat1on Students preparmg for graduate studies would commonly include one year 
of fore•gn language, and minor areas of chemistry and mothemohcs-stahstics in their program 
Curriculum in Poultry Science 
With options in Production, Science, Industry and International Service. Leading to the 
degree Bachelor of Science. Total credits required, 206. Also see Techmca/ Agnculture 
for two-year program. 
Production Option 
For those students interested in poultry farming, poultry farm management, county 
extension work, hatchery or feed service operations or positions with farm organizations. 
Industry Option 
For those students interested in business aspects of the poultry industry such as feed 
and hatchery service, plant management, poultry equipment sales, poultry products man-
ufacture, government inspection service, sales, advertising, promotion and public relations. 
Science Option 
For those students interested in research and development positions with feed com-
panies, poultry breeders, egg and poultry products manufacture and firms supplying 
materials and services to the poultry industry. This option will serve as a pre-graduate 
program for those students who would like to become college teachers, research workers 
"or extension specialists. 
International Service Option 
For those students interested in international aspects of the poultry industry such 
as overseas employment by technical agencies of the federal•government, with development 
programs of church groups or with foreign trade sections of businesses or industries. 
General Requirements 
1. Freshman Year: 
During this year the student should complete 9 credits in English (Group I) and at 
least 5 credits in mathematics (Group II) and at least 30 creditfl in two or more of 
the other groups. 
2. Sophomore, Junior and Senior Years: 
a. Requirements-Completion of group and option requirements. 
b. Electives-Completion of courses which will strengthen the student's over-all program, 
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.l h 11bJ'ur·tn·es of the student. the sl'ie<:tion of cou n•l•s bl'ing ba~eu upon t e career '"'" 
3. Students taking H< n < may apply credtts to\\ ard elect!\ t• requirements. 
Group Requirements 
\~ a prl'l"l'qlll!->lte to graduat 11111 • to pro\ tde a bro.td l'dw.atloll Ill the phystcal, biO-
logi< al. and ~I H. wl M tvnn'!-> .tnd Ill the hunHlllltle~. l'<.ll h !->lUdent must lomplete, S<HlH.'t.Inll' 
dunng the Iolli ~ l'Ur .... the number ol <. redlts 111 the an· • ..., !->pectlkd Ill each of the eight 
groups. mdud1ng those <.ourses llsted. 
Commun•cot•on Skdls 
E ngl I 0 I. I 02. I 03, Sp 211. l1b I 16 
II Mothemohcs and Stohsllc~ 
Moth 101, 102, Stat 201A 
Ill Physteol Scrences 
Chern 101, 102, Phys Ill, B•ochem J 
B1ophys 301 
IV BrologiCol SCiences 
Zool I 01, I 02, 224, 234, Gen 301, Bact 304 
V Soe~al Scrences and Humonrtres 
Govl 215,3 cred1ts economiCS, soc1ology. government, 
psychology, 9 credlls art, hrstory, lrteroture, musiC, 
philosophy, 6 credrts 
VI Poultry SCience 
Po SCI I 0 I, I I 0, 30 I, 302, 305, 40 I, 402, 
403, and 404 
VII Agrrcultural and Vetermary SCience 
An Sc1 318,350,Vet Anal 217,Vet Phys 264 
VIII Other 
P .E 6 credrts 
Option Requirements 
Industry 
1 Requrred courses 
Chern 231, Econ 313, 335, 403, Psych 250 
2 f lect1ves 
Producfton 
I Requ~red courses 
Chern 231, Psych 250 
2 flechves 
Scrence 
I Requ~red courses 
Chern 103,211,334,335,Phys 112,Math 110,111 
2 Elechves 
lnternohonal Servece 
See Index, International ServiCe Programs 
16 
13 
16 
30 
18 
28 
16 
6 
17 
46 
8 
55 
29 
34 
Students elechng ROTC may apply ROTC credets toward elect1ve requrrement 
Training in Agriculture with Special Objectives 
Training for Extension Service 
Students interested in preparing for work in the Extension Service may be referred 
to an Extension adviser who is a member of the Cooperative Extension Service central 
staff. In cooperation between the Extension adviser and the student's departmental adviser, 
the following courses may be recommended for substitution in place of required courses 
or used as electives in the student's curriculum. The program indicates the quarter in 
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which it would be desirable to take the recommended courses, although the courses mtght 
be taken in other quarters. This program should be planned not later than the sophomore 
year. Such students will remain in one of the regular subject matter curricula. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
General Psychology I 
Psych 101 
Survey of Extension 
Education 
Ag Ed 211 B 
Adm and Org of Ext Ed 
Ed 466 
3 Hort Entomology 
Zool 375 
Mgt of Ten -Op Forms 
Econ 432 
Credits 
3 
3 
2 
Sophomore Year 
I Rural lnst1tut1ons 
and Orgon1zOt1ons 
Soc 200 
Jumor Year 
Group Dynom1cs 
Soc. 364 
Pubhc1ty and Public 
Relations 
T Jl 225 
Senior Year 
Community Acllon 
Soc 464 
Cred1ts 
3 
3 
3 
Methods of Teochmg 
Ed 305 
Pr.n of Horticulture 
Hort II4A 
Methods of Ext Ed. 
Ed 467 
2 Form Mgt and Or g. 
Econ 330 
Prm. of Plant Pathology 
Bot 407 
Business Correspondence 
Engl. 404 
Credits 
3-4 
3-4 
3 
3 
2 
Jun1ors and sen1ors may gain experience by working as assistants to Extension staff members during !he 
summer months 
Other demoble courses ore Psych 230, 333, Ed 537, 550; Soc 387, 486, T. Jl 475, Econ 447; Sp 312, 
Ag 450, and C D 270 
I Soc 134, 1f requ~red m the student's curr1culum, wdl meet th1s need 
2 Econ 130, 1f requned m the student's curr1culum, wdl meet th1s need 
3zool 37 4 wdl also meet th1s need 
Preparation for Graduate Study 
The student who expects to earn an advanced degree in an area of technical agri-
culture should take some of the more fundamental courses indicated below. In addition 
to these strongly recommended courses, students will find calculus, physical chemistry, 
genetics, bacteriology, botany and zoology to be valuable. The student should consult 
his adviser in determining the extent to which he might substitute these fundamental courses 
for the more applied courses required in his curriculum. 
A knowledge of statistics and the principles of technical writing is essential in the 
preparation of a thesis, which is required for the Master of Science or Doctor of Philosophy 
degree in Agriculture. Graduate students usually are required to have a reading knowledge 
of French, Spanish, Hussian or < ;erman before the :\taster's degree can be conferred; they 
must have a reading knowledge of two languages before the I >octor's degree can be conferred. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Algebra and Tr1g I 
Moth 101 
Systemot1c lnorgon1c 
Chem1stry 
Chern 103 
Quantitative Anolys1s 
Chern 211 
General Phys1cs 
Phys 111 
Cred1ts 
5 
4 
5 
4 
Sophomore Year 
Algebra and Tr1g II 
Math 102 
Orgon1c Chem1stry 
Chern 334 
Junior Year 
Quantitative Analysis 
Chern 212 
G enerol Physics 
Phys 112 
Credits 
Analytic Geometry and 
5 Calculus I 
Math 110 
4 Organic Chemistry 
Chern 335 
Writing of Scientific Papen 
4 Engl.414 
General Physics 
4 Phy 113 
Credits 
5 
4 
3 
4 
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FAll QUARTER 
Reodtng Knowledge of Set 
French or German' 
F l 1 0 1 A or 1 3 1 A 4 
WINTER QUARTER 
Sen~or Year 
Pr' ne~ples of Stottsllcs 
Stat 201 
Reodmg Knowledge of Scr 
German 
F l 132A 
Training for International Service 
C redtls 
5 
3 
SPRING QUARTER 
Readmg Knowledge of Set 
German 
F l J33A 4 
Agricultural students desiring to work in foreign countries with private industry, 
governmental agencies, or private foundations and institutions are referred to the section 
headed Jntematwnal Sen•tcc P,·o,.u·ww; for suggested courses they might take as electives 
or substitute for required courses. 
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College of 
Engineering 
The engineer occupies a unique and a most important position in our modern civil-
ization. He has the responsibility of taking the discoveries of basic science and translating 
them into products, structures, facilities and services for the use of mankind. 
In his professional practice, an engineer may conduct research on problems of funda-
mental engineering importance; he may develop new materials, structures, machines or de-
vices for civilian or military use; he may design such devices for production; he may 
develop and design processes and plants for producing raw materials and finished products; 
he may operate or manage large public utility systems, construction companies or industrial 
plants; he may engage in technical sales work; or he may become an engineering teacher. 
In all of these activities, the engineer must combine imagination, resourcefulness, inventive 
skill, economic sense and good judgment in applying his scientific knowledge in the service 
of mankind. An engineering education is an excellent foundation for any career in our 
moqern civilization where technology is so important. 
Obiectives of Curricula in Engineering 
The broad objectives of engineering education are to develop the student's professional 
competence and, by breadth of study, to prepare him for participation as a leader in the 
affairs of his profession, his community, the state and the nation. Engineering education 
seeks to develop a capacity for objective and analytical thought. It requires a sound knowl-
edge of English and of the basic sciences of chemistry, physics, mathematics and economics, 
as well as the specialized phases of these studies needed for particular fields of engineering. 
The training is characterized by practice in the analysis and solution of problems and by 
the application of knowledge to life situations. Since engineers also must deal with problems 
involving human relations, about one-fifth of the engineering curricula involve the social 
sciences and the humanities. Special attention is devoted to a development of the student's 
ability to write and speak effectively. 
The curricula in engineering permit in the outlined four years a thorough preparation 
in the basic and engineering sciences and in professional analysis and design. About one-
fourth of the total content of each curriculum is devoted to each of these three fields, with 
five to ten percent of the total made up of• optipns and electives. These proportions meet 
the requirements recommended by the Engineers' Council for Professional Development, 
the national accrediting agency. 
Registration as a professional engineer is required for many types of engineering 
positions. Such registration is granted by the individual states after the successful completion 
of an examination in engineering fundamentals, of four years of experience and of a final 
examination in engineering practice. The curricula at Iowa State University prepare a 
student for registration and frequently the first examination can be taken at the University 
shortly before graduation. 
More advanced work in the engineering sciences and their application to engineering 
is offered in the postgraduate programs. For details of graduate study in engineering, see 
the Graduate College section of this Catalog. 
The College of Engineering also administers the two-year programs of the Technical 
Institute in which students are prepared for careers as engineering technicians. For details 
of the programs of the Technical Institute and of the requirements for admission to the 
Techmcal Institue, see index of this Catalog. 
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Organization of Curricula 
All curricula in engineering are divided into two phases, a basic program and a pro-
fessional program. The basic program consists primarily of subjects fundamental and 
common to all branches of engineering and includes chemistry or physics, mathematics, 
engineering graphics and English. A student who has adequate high school preparation 
is expected to complete the basic program in one year. The professional phase of a cur-
riculum includes intensive study in the particular branch of engineering which a student 
chooses as his major, as well as a continuation of supporting work in mathematics, basic 
sciences and humanities. 
Preparation for the Engineering Curricula 
A student who wishes to complete a particular engineering curriculum in four years 
(five years in the case of Architecture) should present high school credits as follows: 
Four years of English Four years of mathematics, including two 
One year of physics years of algebra, one year of geometry, 
One year of chemistry one-half year of trigonometry. 
A student not having these prerequisites may still enroll in the College of Engineering, 
but it may take longer than four years to complete the program. The basic program in 
engineering is flexible with respect to time, and courses in the basic program may be ad-
justed to fit individual needs. A student is expected to complete the requirements of the 
basic program before proceeding to the professional curriculum of his choice. 
Advising System 
The purpose of the advising system in the College of Engineering is to maintain close 
contact with the student during his college career. 
The College also offers counseling service during the summer for students planning 
to enter in the fall. All prospective students are encouraged to attend one of these sessions. 
Tests given at this time help determine the student's level of achievement and enable his 
adviser to prepare an appropriate fall quarter program for the student. 
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Cooperative Work-Study Programs 
The College of Engineering offers, through certain of its curricula, cooperative pro-
grams in which students may gain practical experience in engineering during college years. 
These programs are arranged so that the academic work is taught at the University 
and practical experience is gained by working in industry during certain periods each 
year. The student under a cooperative program receives experience in his chosen pro-
fession plus financial return. The company can evaluate the student's potential as a pos-
sible future permanent employee. The college gains by the industrial experiences which 
the cooperative student brings into the classroom. 
In general, students under these programs will require one year more to complete 
the usual curriculum requirements. The first contact with industry usually comes after 
completion of the first or second year. The college does not guarantee the kind of work 
or wages but attempts to place students to their best educational and financial advantages. 
A student must observe regulations of the employing company and must not expect 
special treatment. ll niversity holidays do not apply to cooperative students, nor are students 
allowed time off for University activities. A student may not enroll in classes at any edu-
cational institution during a period of cooperative employment without University approval. 
Those in the cooperative program are considered by the University to be students 
while they are employed in industry. Such students are subject to University regulations 
concerning conduct during this period and are liable to dismissal from the University 
for misconduct on the job. They may continue living in University housing during work 
periods. 
Cooperative students pay no fees to the University during work periods but may 
attend student activities provided they pay the activity fee. 
Curricula in College of Engineering 
I Aerospace Eng1neermg 
1 Agricultural Eng1neering 
Biomedical Eng1neering 
I Ceramic Engineermg 
1 Chemical Engineering 
1 Civil Engineermg 
1 Electrical Engineertng 
Engineering Mechan1cs 
1 Engineering Science 
I Industrial Engmeermg 
lMechanical E:ngmeermg 
2 Metallurgy 
Nuclear Engineermg 
3 Architecture 
Budding Construction 
Engineermg Operations 
2 Chemical Industries Technology 
4 Construction Technology 
4 Electronics Technology 
4 Mechanical Technology 
Professional Engmeering Curric~la Graduate Program& 
4 yr reg & 5 yr Co-op, B s 
4 yr reg & 5 yr Co-op, B s 
!Graduate onlyl 
4 yr B S 
4 yr reg & 5 yr Co-op, B s 
4 yr reg & 5 yr Co-op, B s. 
4 yr reg.&5yr Co-op, B s 
1Graduate onlyl 
4 yr B S 
4 yr reg & 5 yr Co-op, B s 
4 yr reg & 5 yr Co-op, B s 
4 yr B S 
/Graduate only! 
Related Curricula 
5 yr. B. Arch. 
4 yr reg & 5 yr Co-op, B S. 
4 yr reg & 5 yr Co-op, B S 
Technical Institute 
6 qtr reg., Assoc. in App. Sci 
M Eng, M S, 
Ph D. (Joint major) 
M. Eng , M. S , Ph D 
M S, Ph.D 
M Eng., M S., Ph.D 
M Eng., M S., Ph.D 
M. Eng., M S., PhD 
M Eng., M. S., Ph D. 
M S., Ph.D 
M. Eng., M S, Ph.D 
M Eng., M S., 
Ph D I joint major) 
M S, Ph.D 
M S, Ph.D. 
M. Arch. 
1 undergraduates only! 
!undergraduates onlyl 
6 t /2 qtr reg. & t 0 qtr Co-op, Assoc in App. Sci 
6 qtr. reg., Assoc. in App Sci. 
6 qtr reg. & 8 qtr Co-op, Auoc in App. Sci. 
1 Accredited by the Engineers' Council for Professional Development. 'ECPDJ 
2 New Program Will apply lor accreditation at next inspection. 
3 Accredited by the National Architectural Accreditation Boord. 
4 An ECPD accredited Engineering Technology Curriculum 
I 
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Physical Education and Reserve Officers Training Corps {ROTC) 
In addition to the requirements listed in the various engineering curricula, all students 
are required to take six quarters of physical education. See Physical Education for Men 
for details. A student is expected to enroll in Physical Education during his first quarter 
in school and to continue enrolling in it each subsequent quarter until the requirement 
is completed. Credits received in the required physical education courses may not be used 
as electives in any of the engineering curricula. 
At the discretion of each department up to 6 credits of Basic ROTC and up to 6 
credits of Advanced ROTC may be applied toward graduation requirements. 
Basic Program for Professional Engineering Curricula 
SELECTION OF CURRICULUM BY THE STUDENT. The basic (frrst year) programs 
for all professional curricula of the College of Engineering are similar, and thus a student 
may transfer from one departmen,t to another within the College without undue loss of 
time. There are some differences; hence, the student who desires to complete his work 
in minimum time will fmd it desirable to select his major department as soon as possible. 
The basic program includes both the following list of courses shared in common and 
requirements for the individual curriculum. Students who are not adequately prepared 
may have to take one or more of the following courses: Math. 101, 102, and Chern. 
101 (None of these courses may be used to satisfy elective requirements of the various 
engineering curricula). Students who begin with Math. 101 will take I. E. 104 and 105 
in place of l.K 108. 
Common to all Professional Engineering Curricula 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credits Cred1ts 
Analytic Geometry and Analytic Geometry and Anolyhc Geometry and 
Calculus I, Moth 110 5 Calculus II, Moth 111 5 Calculus Ill, Moth. 112 5 
Prin of Composition Prm of Composition Pnn of Composition 
Engl 101 3 Engl 102 3 Eng I 103 3 
Drawing and Pro1ection Groph1col Theory and Departmental Technical 
E Gr 131 2 Appl1cohon, E Gr 132 3 lecture, Engr 100 R 
Methods of Engr Computation l1brary Instruction 
I E 108 
Orientohon, Engr 
Aero. E ... 
A E 
Cer E 
Ch E 
C.£ 
E.f 
E Sci 
I.E 
M.f 
Met. 
In addition 
education 
1 lib 106 R 
114 R Or1entotion, Engr 115 R 
to 
Additional Department Curriculum Requirements 
. ·Chern. 102A Fall, Chern. 103 Winter, Phys 221 and Socio-Humanistic Elective !Cr. 3) 
Spring 
Chern 102A Fall, Chern 231 1Cr 41 and I E 109 Wmter, Phys 221, E Gr 133, and 
Elective 1Cr 31 Spring 
Chern 102A Fall, Chern 103 W1nter, Phys 221, E.Gr 133 and Elective ICr. 3) Spring 
Chern 1 02A Fall, Chern 103 and I.E 109 Winter, Electives 1Cr 81 Spnng 
Chern 102AFaii,Phys 211 and I.E 109Wmter, Phys 223 and E Gr 133 Spring 
Phys 221 Fall, Phys. 222 Winter, Phys 223 and Econ 241 Spring 
Phys 221 Fall, Phys 222Winter, Phys 223 and E Gr 133 Spring 
Chern. 102A Fall, Chern 103 and I.E 109 Winter, Phys 221 and E. Gr. 133 Spring 
Chern 102AFaii,Phys 221 Wmter, Phys.223,E Gr 133 and I.E.109 Sprmg 
Chern 1 02A Fall, Chern 103 Winter, Phys 221 and Elective ICr 31 Spring 
the courses listed above, each student will be required to include six credits of physical 
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Rased upon the student's preparation and progress his adviser may require or rec-
ommend courses in addition to those specified above. Students must essentially complete 
the Basic Program and have at least a 2.00 cumulative average before being permitted to 
enroll in courses offered in the College of Engineering at the 200 level or above. 
Curriculum in Aerospace Engineering 
Leading to the degree Bachelor of Science. Total credits required, 208. See also Baste 
Program. 
FALL QUARTER 
AerodynamiCS I 
Aero E 244 
Analyt1cal Geometry 
. and Calculus IV 
Math 213 
Aerospace laboratory 
Aero E 271 
StatiCs of Engr 
E M 274 
lntro to Computer 
Organ1zat1on and 
Programm1ng 
c s 214 
Fundamentals of Speech 
Cred1ts 
2 
3 
4 
3 
2 Sp 211 3 Soc1o-Human1 st1c 
Elect1ve 3 
M1ssde and Space Theory I 
Aero E 352 
Aerospace laboratory 
Aero E 371 
Stabd1ty and Control I 
Aero E 343 
lntroducl1on to Appl1ed 
Mathematics 
Math 410 
A C and D-C C1rcu1ts 
E E 441 
General Phys1cs 
Phys 222 
Des1gn and Analys1s I 
3 Aero. E 461 
Reaction Propuls1on II 
Aero E 411 
Aerospace laboratory 
Aero E 471 
19 
3 
3 
3 
4 
5 
19 
3 
3 
WINTER QUARTER 
Sophomore Year 
Aerodynamics II 
Aero E 245 
I ntroduct1on to 
Applied Mathematics 
Math 321 
Aerospace laboratory 
Aero E 272 
Dynam1cs of Engr 
E M 344 
Introductory Metallurgy 
2s~c~: ~~~an1st1c 
Elect1ve 
Jumor Year 
Stress Analys1s 
and Mater10ls 
Aero E 320 
Aerospace laboratory 
Aero E 372 
Stabd1ty and Control II 
Aero E 344 
ElectroniC C.rcu1ts, 
Instruments and Systems 
E E 445 
ThermodynamiCS I 
M E 321 
2 Soc1o Human1st1C 
Elective 
Sen1or Year 
Des1gn and Analys1s II 
3Aero E 462 
Aerospace laboratory 
Aero E 472 
1 TechniCal Electives 
2 Soc10 Human1stlc 
Elect1ves 
Cred1ts 
3 
3 
4 
3 
3 
17 
4 
3 
4 
4 
3 
19 
3 
1 
9 
6 
SPRING QUARTER 
Performance of 
Aerospace Vehicles 
Aero E 342 
Introduction to Appl1ed 
Mathemat1cs 
Math 322 
Aerospace laboratory 
Aero E 273 
General Phys1cs 
Phys 223 
Mechanics of Mater1als 
E M 324 
M1ssde and Space Theory II 
Aero E 353 
Aerospace laboratory 
Aero E 373 
Reaction Propuls1on I 
Aero E 309 
Aerospace Instrumentation 
Aero E 331 
Structural Analys1s 
Aero E 321 
ElectroniC C.rcuits, 
Instruments and Systems 
E E 446 
Inspection Tr1p 
Aero E 300 
2 Socio-Human1stlc 
Elective 
Aerospace laboratory 
1 T :C~rn~c!l :,~:lives 
2 Soclo-Human1st1c 
Electives 
Aerospace Semmar 
Aero E 493 
Credits 
3 
3 
5 
5 
17 
3 
3 
3 
3 
3 
R 
3 
19 
1 
9 
6 
R 
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FAll QUARTER 
Aerodynamic Theory I 
Aero. E. 441 
Fundamentals of Automatic 
Controls for Flight 
Vehicles 
Aero. E. 431 
Mechanical Vibrot1on 
E M 444 
Aerospace Seminar 
Aero E. 491 
Credits 
3 
3 
4 
R 
17 
WINTER QUARTER 
Aerospace Seminar 
Aero E 492 
SPRING QUARTER 
Credits Credits 
R 
19 16 
I Techmcol electives ore to be token os sequences.lat least two 121 sequences must be taken from (Group 1). 
Group I Aero E. 442, 443, Aero E 421, 423 or 480, Aero E 452, 453, Aero. E 413, 470B, Aero. E 
440, 470E, Aero E. 462, 463, Aero. E 455, 456 
Group II Electrical Engineermg, Mathematics !including 404, 407, and 4081, Mechan1col Engineenng 
!including M E 3251, Metallurgy, Nuclear Engineering, Jun1or or Senior Phys, Statistics (including Stat. 
2 These courses are to be chosen from the Deportment-approved list of Socio-Humamstic sequences. Govt. 
215 must be among the courses selected 
3 Students selecting the design sequence will take on add1honol techn1cal elect1ve 
Curriculum in Agricultural Engineering 
With options in Electric Power and Processing, Farm Power and Machinery, Farm 
Structures, and Soil and Water Control. 
Administered jointly by the College of Agriculture and the College of Engineering. 
Leading to the degree Bachelor of Science. Credits required for graduation, 208. Six 
months of practical work in agriculture or industry acceptable to this department is re-
quired before graduation. 
See also Baste Program and Cooperatwe Programs 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits 
Sophomore Year 
Agricultural Machines Engmeermg Problems 10 Fund of Soli and Water 
A E 236 3 l1 vestock Prod Control Engr 
Fund. of Soil Science A E 217 4 A E 224 
Agron 154 4 lntroducllon to Apphed Moter~ols and Processes 
Analytic Geometry and Mathematics A E 259 
Calculus IV Math 321 3 Mech of Matenols 
Moth 213 3 General Physics E M 324 
General Physics Phys 223 5 Mater~ols laboratory 
Phys 222 5 Statics of Engmeermg E M 327 
Principles of Statistics E M 274 4 Fundamentals of Botany 
Stat 201 B 3 Electives 3 Bot 410 
18 19 
Junior Year 
Agr. Applications of A-c and D-e C.rcuits Agr T rector Power 
Electrical Energy E. E 442 4 A E 346 
A. E 362 3 Thermodynamics I Electronic C1rcu1ts lnstru-
A-c and D-e Circuits M E 321 4 ments and Systems 
E E 441 4 Mechon1cs of Fluids E E. 445 
Dynamics of Engr E M 378 4 Pr1nc1ples of Econom1cs 
1 
E. M 344 4 1 Soc1o-Humon1stic Electives 3 1 Econ 241 Socio-Humonistic Electives 3 Semmor Socio-Human1shc Electives 
Seminar 
2 
A E 302 R Semmar 
2 A E 301 R Opllon or Electives 3 2 A E 303 Option or Elechve-s 3 Opt1on or Electives 
17 18 
5 
3 
5 
5 
19 
4 
4 
3 
3 
R 
3 
17 
FALL QUARTER WINTER QUARTER 
Cred1ts 
Senior Yeor 
Hydraul1c Des1gn of Sod Applications of Electr1cal 
and Water Control Prin. to Agr. Equ1pment 
Facilities A E 461 
A E 424 3 Crop Conditionmg 
Pnnciples of Econom1cs and Storage 
Econ. 242 3 A. E 464 
1 Socio-Humanistic Electives 3 Environmental Controlm 
Seminar Agri Structures 
2 
A E 401 R A. E 488 
Ophon or Elect1ves 8 Prices and Resource 
Allocation 
Econ 307 
Semmar 
2 
A E 402 
Ophon or Elechves 
17 
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Cred1ts 
4 
3 
3 
3 
R 
4 
17 
SPRING QUARTER 
Properties and Processing 
of Agricultural Materials 
Credits 
A E.465 3 
American Government 
Govt 215 3 
Fundamentals of Speech 
Sp 211 3 
Seminar 
A E 403 R 
2 Option or Electives 4 
1 Socio-Humanistic Electives 3 
16 
1 Socto-humantstic sequences are to be chosen from the department-approved list 
2 1n the 1unior and senior years the student will elect one of the options and take the courses listed in the 
selected opt1on. Electives must be approved in advance by the department head 
Options 
Electr1c Power and Processing Sotl and Water Control 
Credits Credits 
Mechanical Behav1or of Metals lrr1gation and Dra1nage Engineering 
M E 235 3 A E 425 3 
Machme Des1gn I Adv Agr1cultural Structures 
M E 316 4 A E 476 3 
Machine Des1gn II Hydrology 
M E 317 4 C E 304 3 
Heat Transfer Analysis of Stat1cally Determmate Struc 
M E. 325 3 C E 331 3 
Refrigeration and Atr Cond Analysis of Stahcally Indeterminate Struc 
M. E 426 3 C E 432 4 
Agr1cultural Structures Reinforced Concrete Des1gn 
A E 475 3 C E 434 3 
General Bacteriology Soil Engmeer1ng 
Bact 304 5 C E 360 3 
Soil ond Aggregate Mater1als 
Farm Structures C E 361 3 
Advanced Agricultural Structures Farm Power and Machinery A E 476 3 
Analysts of Statically Determmate Struc Agr1cultural Mach1nery Design 
C E. 331 3 A E 436 4 
Analysts of Statically lndetermmate Struc Agr1cultural Structures 
C.E.432 4 A. E. 475 3 
Reinforced Concrete Design Mechanical Behavior of Metals 
C.E.434 3 M E 235 3 
Heat Transfer Machine Design I 
M. E 325 3 M E 316 4 
Refrigeration and Air Condihoning Machme Design II 
M E. 426 3 M E 317 4 
General Bacteriology Moch1ne Des1gn Ill 
Bact 304 5 M E 318 4 
Curriculum in Architecture 
A basic concentration leading to the degree of Bachelor of Architecture with alternate 
concentrations in construction, delineation planning and structures. Credits required for 
graduation 264. Twenty weeks of practical experience with approved architectural or con-
struction firms are required. 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
F1rst Year 
Semmar Semmar Sem1nar 
Arch101 Arch 102 Arch 103 
Design I Des1gn I Des1gn I 
Arch 111 2 Arch 112 2 Arch 113 2 
Anal Geom & Cole I Anal Geom & Cole II Anal Geom & Cole Ill 
Math 110 5 Moth 111 5 Math. 112 5 
Prin of Compos111on Pr1n of Compos1t1on Prm of Compos1t1on 
Engl 101 3 Eng I 102 3 Eng I 103 3 
Hist of Arch & Rei H1sl of Arch & Rei. H1sl of Arch & Rei 
Arts Arts Arts 
Arch 121 3 Arch 122 3 Arch 123 3 
Arch. Graph1cs I Arch Graph1cs II Arch Graph1cs Ill 
E Gr 141 2 E Gr 142 2 E Gr 143 2 
16 16 16 
Second Year 
Semmar Semmar Semmar 
Arch 201 Arch 202 Arch 203 
Des1gn II Des1gn II Des1gn II 
Arch 211 3 Arch 212 3 Arch 213 3 
General Physics General Phys1cs General Phys1cs 
Phys 221 5 Phy 222 5 Phys 223 5 
Introduction to l1t StatiCs of Engr MechaniCs of Mater1al 
Engl 201 3 E M 274 4 E M 324 5 
H1sl of Arch & Rei H1st of Arch & Rei H1sl of Arch & Rei. 
Arts Arts Arts 
Arch 221 3 Arch 222 3 Arch 223 3 
Drawmg I Draw1ng II 
Arch 231 2 Arch 232 2 
l1brary Instruction 
l1b 106 R 
17 18 17 
Third Year 
Semmar Semmar Semmar 
Arch 301 Arch 302 Arch. 303 
Des1gn Ill Design Ill Des1gn Ill 
Arch 311 4 Arch 312 4 Arch 313 4 
Mater1als lab Mat & Meth Arch Summer Work 
E M 337 2 Constr Arch 319 R 
Engmeermg Matis Arch 342 3 Mat & Meth Arch 
E M 354 3 Anal lndet Structures Constr 
Anal Del Structures 2 C E 432 4 Arch 343 3 C E 331 3 
1 
OPTION 3 Structural Des 2 OPTION 
m 
3 Elect1ve 3 Steel 
Amer1can Government C E 433A 4 Govt 215 3 ~OPTION 3 
Elective 3 
19 18 18 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credtts Credits Credits 
fourth Yeor 
Seminar Seminar Seminar 
Arch. 401 Arch. 402 Arch. 403 
Design IV Design IV Design IV 
Arch. 411 5 Arch 412 5 Arch. 413 5 
Elect Applic For Heat Ven &Air Cond Summer Work 
Bldgs. M. E. 406 4 Arch. 419 R 
Arch 481 4 1 Engl Lit. Elective 3 Mech. Equip. Design 
Reinforced Cone Des 2oPTION or M. E. 407 4 
C. E. 434A 4 Elective 3 1 Engl. Lit Elective 3 2 0PTION or \Elective 3 2oPTION or 
Elective 3 Elective 3 
1 Elective 3 
17 19 19 
Fifth Year 
Seminar Seminar Seminar 
Arch. 501 Arch 502 Arch. 503 
Design V Design V Design V 
Arch. 511 6 Arch.512 6 Arch.513 6 
Bus law or Engr Specifications Contracts & Admlnistra-
Contracts 
2 
Arch. 345 2 lion 
I AD 365A or I E OPTION 3 Arch. 543 2 
480 3 ; Elective 3 2oPTION 3 ~OPTION 3 Elective 3 1 Elective 3 
1 Elective 3 1 Elective 3 Elective 3 
19 18 18 
1 Choose from department-approved electives A mtn1mum of 18 credits should be selected from social 
studies and humanities A maximum of 12 credits may be selected from the physical or biological sciences. 
2 Sequence of courses determined by the selection of one of the following concentrations 
Basic Concentration 
Third Year 
Fourth Year 
Fifth Year 
FWS Arch 331-3 cr, 332-3 cr., 333-3 cr. 
FWS Professional Electives • - 9 cr 
F WS Urban Planning 361-3 cr., 372-3 cr., 373-3 cr 
• Selected from courses listed under other concentrations 
Planning Concentration 
Students may select a minimum of 27 credits from the following list Soc 134, 201, 218, 301, 364, 410, 445, 
450, 464, Econ 241, 242, 461, 462, Govt 305, 310, 311, 471, 51 0; CE 350, 451, UP 253, 36\, 372, 373, 383, 
431,432,433,492 
Structures Concentration 
Students may select a mtmmum of 27credltsfrom the following list Math. 213,321, 322; EM 514; Geol. 301; 
CE 360, 361, 460, 448, 449, 532, 533,534, 538, 539, 540, 544, 545, 546, 547. 
Students must have a 2.50 cumulative grade point overage or permission of the Civil Engineering deport-
ment head to be eligible for 500 level courses in Civil Engineering 
Delineation Concentration 
Students may select a mtnimum of 27 credits from the following list Arch 233, 331, 332, 333, 430, 460, 531, 
532, 533, AA 233, 306, 324, 406, 424, 434, 464, 465, 486, 490 
Construction Concentration 
Students may select a minimum of 27 credits from the following list Econ 241, 242, 243, 305, 441, 445; Arch. 
346, 355, 371 I 372, 373, 441 I 442, 480; I. Ad 371 
Additional concentrations in fields relative to Architecture may be arranged with the approval of the head 
of the deportment 
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Curriculum in Building Construction 
. 
Administered by the Department of Architecture. 
Leading to the degree Bachelor of Science in B1.1ilding Construction. 
Credits required for graduation 190. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Freshman Year 
Anal Geom & Calc I Anal Geom & Cole II Anal Geom & Cole Ill 
Math. 110 5 Moth 111 5 Math. 112 5 
Prin of Composition Prm of Composilton Prm. of Composition 
Engl 101 3 Engl 102 3 Engl 103 3 
Drowmg & Pro1. Drowmg & Pro1 Drawing & Prot 
E. Gr. 131 2 E Gr. 132 3 E Gr 133 3 
Meth. Engr. Comput libr I nstructon Dept Tech lecture 
I. E 1 08 lib 106C R Engr 100 R 
Orientation 0 r ientotion General Physics 
Engr. 114 R Engr 115 R Phys. 221 5 
General Chemistry Sys Inorganic Chern 
Chern. 102A 4 Chern 103 4 
15 15 16 
Sophomore Year 
General Physics Stot1cs of Engr 
Phys 222 5 EM 274 
Design I Design I 
Arch. 111 2 Arch 112 
Principles of Econ Principles of Econ 
Econ. 241 3 Econ 242 
Analysis of Materials Specifications 
and Methods of Constr Arch 345 
Arch. 241 3 lntrod to Soc. 
Elementary Su"rveying Soc 134 
CE 211 3 
16 
Junior Year 
Engr. Matis. & Matis. lob General Phys1cs 
EM 354 & 337 5 Phys 223 
Determinate Structures Indeterminate 
CE 331 3 Structures 
Building Contractors CE 432 
Organization Construction Progress 
Arch 371 3 Schedulmg I 
Business law II Arch 372 
I Ad 366 3 Accounting I 
2 Socio-Humon Elect 3 I Ad 384 
17 
1 or IE 480 
Mechanics of Materials 
4 EM 324 
Design I 
2 Arch. 113 
I Business low I 
3 I. Ad. 365A 
Construction Cost 
2 Estimating 
Arch 346 
3 American Govt 
Govt 215 
14 
Fundamentals of Speech 
5 Sp 211 
Structural Design 
in Steel 
4 CE 433A 
Site Organization & 
Inspection of Const 
3 Arch. 373 
Real Estate Finance 
4 Arch 355 
2 Socio-Human Elect 
16 
5 
2 
3 
3 
3 
16 
3 
3 
3 
3 
16 
2 These electives ore to be selected from the department-approved list of socio-humanistJC sequences 
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FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Credits 
Semor Year 
Construction Progress Construction Progress 
Schedulmg II Scheduling Ill 
Arch 441 3 Arch 442 
Spec Problems 1n 
Budd Const. 
3 Arch. 480 3 
Electrical Applications Heating, Ventilation 
in Buildings and A1r Cond1t1onmg 
Arch 481 4 ME 406 
Bus. or Mgt 3 Techn1cal Elect 
Elective 3 4 Eiective 
Remforced Concr Dgn 2 Soc .Human Elect 
CE 434A 4 
Wr1tmg of Reports and 
Technical Papers 
4 Engl 414A 3 
3 3 Technical Elect 3 
3 Bus. or Mgt 
3 Elective 3 
2 Soc -Human Elect. 3 
2 Soc .Human Elect 3 
17 16 15 
2 These elect1ves are to be selected from the department-approved list of soc1o-humanistic sequences. 
3 Technical electives must be submitted to the department for approval. 
4 Three credits of military, air, or naval science may be substituted far this elective. 
Curriculum in Ceramic Engineering 
Leading to the degree Bachelor of Science. Total credits required, 208. 
See also BaslC Program 
FALL QUARTER 
Cred1ts 
CeramiC Raw Mater1ols 
Cer E 213 
Analyt1c Geometry and 
Calculus IV 
Moth 213 
General Physics 
Phys 222 
1 Socio-Humanistic Elect1ve 
Seminar 
Cer E 201 
4 
3 
5 
3 
R 
15 
WINTER QUARTER 
Sophomore Year 
Ceram1c Engr 
Operot1ons I 
Cer E 214 
Quonhtatlve Analys1s 
Chern 211 
Stallcs of Engmeermg 
E M 274 
General Physics 
Phys 223 
Semmar 
Cer E 202 
SPRING QUARTER 
Cred1ts 
Ceram1c Calc and 
Pyrometry 
4 Cer E 215 
Quantitallve Analys1s 
4 Chern 212 
lntroduct1on to Applied 
4 Mathematics 
Math 323 
5 2 Elective 
1 Elective 
R Semmar 
Cer. E 203 
17 
5 
4 
3 
3 
3 
R 
18 
In add1t1on to the courses listed above, each student wdl be requ~red to mclude m h1s schedule p E M 
Junior Year 
Ceram1c Collo1d and Phase Vitreous State 
Equilibria Cer E 312 
Cer. E 311 4 Mechamcs of Mater1als 
A-c and D-e Circuits E. M. 324 
E E 441 4 Principles of Econom1cs 
Pr1nciples of Econom1cs Econ 242 
Econ 241 3 Physical Chem1stry 
Mineralogy Chern 322 
Geol 355 4 1 Socio-Human1stlc Elective 
Physical Chem1stry Semmor 
Chern 321 3 Cer E 302 
Seminar 
Cer E 301 R 
18 
4 
5 
3 
3 
3 
R 
18 
Cer Engr Operat1ons II 
Cer. E 323 
Dynamics of Engmeering 
E. M. 344 
Materials laboratory 
E. M. 327 
Heat Transfer 
M. E 325 
Physical Chem1stry 
Chern 323 
1 Socio-Human1stic Elective 
Inspection T r.p 
Cer E 400 
Semmar 
Cer E 303 
4 
4 
3 
3 
3 
R 
R 
18 
FALL QUARTER 
Cred1ts 
Ceram1c lndusfnes I 
Cer E 415 
Ceram1c Development and 
Control 
Cer E 430 
Mechan1cs of Flu1ds 
E. M 378 
1 Socio-Humanistic Elect1ves 
Seminar 
Cer E 401 
3 
4 
4 
6 
R 
17 
WINTER QUARTER 
Sen1or Year 
CeramIC lndustr 1 es II 
Cer E 416 
Ceram1c Engr Des1gn 
Cer E 427 
Electronic Ceram1cs 
Cer E 441 
Opt1cal Mmeralogy 
Geol 454 
ElectroniC C1rcu1ts, Instru-
ments and Systems 
E E 445 
Semmar 
Cer E 402 
College of Engineering 
3 
5 
3 
4 
4 
R 
19 
SPRING QUARTER 
Ceram1c lndustr1es Ill 
Cer E 417 
Ceram1c Engr Des1gn 
Cer E 428 
Ceram1c Development and 
Control 
Cer E 435 
Wr1t1ng of Sc1entiflc Papers 
Engl 414 
1 Soc1o-Humon1st1c Electives 
Seminar 
Cer E 403 
183 
3 
4 
3 
3 
6 
R 
19 
1 These electives are to be chosen from the deportment-approved hst of soc1o-human1St1c sequences Govt 
215 must be among the courses elected, six credits of advanced ROTC may be substituted for three credits of 
socio-humanistic electives and Engl 414 
2 Students taking basic ROTC may subst1tute cred1t an 100 and 200 courses for these electives 
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Curriculum in Chemical Engineering 
Leading to the degree Bachelor of Science with options in Design and Production 
and in Hesearch and Development. 
Total credits required, 206 in Design and Production; 204 in Research and Develop-
ment option. 
See also Baste Program 
FALL QUARTER 
Cred1ts 
lntrod to Chern E 
Chern E 201 
Quant1tallve Analys1s 
Chern 211 
Analyllc Geometry and 
Calculus IV 
Math 213 
General Phys1cs 
Phys 221 
Chern E Unit Operat1ons 
Chern E 361 
Laboratory 1n Phys1cal 
Chem1stry 
Chern 320A 
Phys1cal Chemistry 
Chern 321 
Organ1c Chem1stry 
Chern 334 
Mechan1cs of Mater1als 
E M 324 
I Soclo-Humanlshc Elect1ve 
T echn1cal Semmar 
Chern E 401 
Process Control 
Chern E 435 
Transport Phenomena 
Chern E 431 
Rate Processes laboratory 
Chern E 450 
Chern E ThermodynamiCS 
Chern E 461 
Chern E Des1gn 
I Chern E 471 
Soc1o-Humanlsllc Elect1ve 
3 
5 
3 
5 
16 
3 
3 
4 
5 
3 
19 
R 
4 
3 
2 
3 
3 
3 
18 
WINTER QUARTER 
Credlls 
Oes1gn and Product1on Option 
Sophomore Year 
Mater1al and Energy 
Balances 
Chern E 202 
Prmc1ples of EconomiCS 
Econ 241 
Stat1cs of Engmeermg 
E M 274 
General Phys1cs 
Phys 222 
Fundamentals of Speech 
Sp 211 
Jun1or Year 
Chern E Un1t Operat1ons 
Chern E 362 
laboratory m PhysiCal 
Chem1stry 
Chern 3208 
Phys1cal Chem1stry 
Chern 322 
Organ1c Chem1stry 
Chern 335 
D c and A-c C1rcu1ts and 
Mach1nes 
E E 341 
I Soclo-Human1sllc Elect1ve 
Senior Year 
T echn1cal Semmar 
Chern E 402 
(hem Process 
Industries 
Ch E 411 
Chern E laboratory 
Chern E 421 
Chern E Thermodynam1cs 
Chern E 462 
Chern E Des1gn 
Chern E 472 
I Soc1o-Human1St1c Elect1ve 
Elecllve 
3 
3 
4 
5 
3 
18 
3 
2 
3 
4 
4 
3 
19 
R 
3 
2 
2 
3 
3 
3 
16 
SPRING QUARTER 
I ntroduct10n to 
Un1t Operat1ons 
Chern E 203 
Prmc1ples of EconomiCs 
Econ 242 
Pr 1 nc1pl es of Stallst1cs 
Stat 201 B 
General Phys1cs 
Phys 223 
E lect1ve 
Jun1or Inspection Tnp 
Chern E 300 
Chern E Unll OperatiOns 
Chern E 363 
laboratory m PhysiCal 
Chemistry 
Chern 320C 
Phys1cal Chem1stry 
Chern 323 
OrganiC Chem1stry 
Chern 336 
D-e and A-c C1rcu1ts and 
Mach1nes 
E E 342 
Computer Appl1cat1ons 
m Chern E 
I Chern E 341 
Soclo-Humanlshc Elect1ve 
T echnKal Semmar 
Chern E 403 
Chern E laboratory 
Chern E 422 
ChemiCal Reactor Des1gn 
Chern E 463 
Chern E Des1gn 
Chern E 473 
1 Soc1o-Human1shc Elechve 
Elect1ve 
Cred1ts 
3 
3 
3 
5 
3 
17 
R 
3 
3 
3 
4 
2 
3 
19 
R 
2 
3 
3 
6 
3 
17 
FALl QUARTER 
lntrod to Chern E 
Chern E 201 
Quontrtative Analysrs 
Chern 211 
Anolytrc Geometry and 
Calculus IV 
Math 213 
General Physrcs 
Phys 221 
Chern. E Unrt Operat1ons 
Chern E. 361 
Laboratory 1n Phys1cal 
Chem1stry 
Chern 320A 
Physrcal Chem1stry 
Chern 321 
Organ1c Chem1stry 
Chern 334 
lntrod to Applied Math Ill 
Math 410 
1 Socio-Human1stic Elect1ve 
Technical Semmar 
Chern E 401 
Process Control 
Chern E 435 
T ronsport Phenomena 
Chern. E. 431 
Rate Processes laboratory 
Chern E. 450 
Chern E. Thermodynamics 
Chern E. 461 
Chern. E. Des1gn 
Chern. E. 471 
1 Soc1o-Humamshc Elechve 
Cred1ts 
3 
5 
3 
5 
16 
3 
3 
4 
3 
3 
17 
R 
3 
2 
3 
3 
3 
18 
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WINTER QUARTER 
Research and Development Option 
Sophomore Year 
Materral and Energy 
Balances 
Chern E 202 
Prmcrples of Economrcs 
Econ 241 
lntrod to Applied Math 
Moth 321 
General Phys1cs 
Phys 222 
3 Fundamentals of Speech 
Sp 211 
Junror Year 
Chern E Umt Operations 
Chern E 362 
Lobora1vry m PhysiCal 
Chem1stry 
Chern 320B 
Physrcal Chem1stry 
Chern 322 
OrganiC Chem1stry 
Chern 335 
2lntermed1ote MechaniCs 
Phys 354 
1 Socro-Humon1sllc Elect1ve 
Senror Year 
Techmcal Semmor 
Chern E 402 
T ronsport Phenomena 
Chern E 432 
Chern Process lndustr~es 
Chern E 411 
Chern E. Thermodynamics 
Chern E 462 
A-c and D< C.rcu1ts 
E E 441 
1 Socro-Humomshc Elect1ve 
3 
3 
3 
5 
3 
17 
3 
2 
3 
4 
3 
3 
18 
R 
3 
3 
2 
4 
6 
18 
SPRING QUARTER 
lntroducton to 
Un1t Operations 
Chern E 203 
Prmcrples of Economrcs 
Econ 242 
lntrod to Appl1ed Math II 
Math 322 
General PhysiCs 
Phys 223 
Elechve 
Junior Inspection T "P 
Chern E 300 
Chern E Un1t Operohom 
Chern E 363 
Laboratory m PhysiCal 
Chem1stry 
Chern 320C 
Phys1col Chem1stry 
Chern 323 
Orgonrc Chem1stry 
Chern 336 
21ntermediate MechaniCs 
Phys 355 
Computer Applications 
in Chern E. 
Chern E 341 
I Socro-Humonistic Elective 
Technical Semmor 
Chern E 403 
Rote Processes laboratory 
Chern E 451 
Transport Phenomena 
Chern E 433 
Chemical Reactor Design 
Chern E 463 
A-c. and D< C.rcuits 
E E 442 
1 Socio-Humon1slic Elechve 
Elective 
185 
Credits 
3 
3 
3 
5 
3 
17 
R 
3 
3 
3 
3 
2 
3 
18 
R 
2 
3 
3 
4 
3 
3 
18 
I These electives are to be chosen from the deportment-approved list of socio-humonistic electives Govt 
215 must be among the courses elected 
2 E. M. 27 4 and either E M. 324 or 344 may be substrtuted for Phys 354, 355 
3 Advanced ROTC credit may be substituted for th1s 
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Curriculum in Civil Engineering 
Leading to degree, Bachelor of Science- Total credits required, 200. 
See also Baste Program. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credats Credats 
Sophomore Year 
General Chemistry General Physacs Prancaples of Stallstacs 
Chem 103 4 Physacs 222 5 Stat 201 B 
Elementary Surveyang Photogrammetry, Mappang Route & Hagher Surveyang 
C E 211 3 and land Surveyang C E 213 
Analytical Geometry & C E 212 3 Dynamacs of Enganeerang 
Calculus IV Enganeerang Materaals E M 344 
Math 213 3 E M 354 3 Geology for Enganeers 
Statics of Enganeerang Mechanacs of Materaals Geol 301 
E M 274 4 E M 324 5 I Socio-Humanasllc Studaes 
Ameracan Government 
Govt 21 r 3 
17 16 
Junaor Year 
Materaals laboratory Sanatory Enganeerang I Enganeerang Constructaon 
E M 327 C E 425 3 C E 485 
Analysas of Statically Analysas of Statacally Structural Desagn an Steel 
Determanate Struc I ndete r m a nate Structures C E 433 
Credits 
3 
3 
4 
3 
3 
16 
3 
3 
lures C E 432 4 Cements & Granular Max Des1gn 
C E 331 
Mechanics of F lu1ds 
E M 378 
Sod Eng•neer1ng 
C E 360 
I Mathemal•cs Elect1ve 
I Soc•o-Human•sllc 
Stud1es 
Profess1onal Development 
C E 394 
San1tary E nganeer1ng II 
C E 426 
Des1gn1 ng T ransportat•on 
Facll•t•es 
C E 453 
Reanforced Concrete Des•gn 
C E 434 
I Electives 
Professional Development 
3 
4 
3 
3 
3 
R 
17 
4 
4 
3 
7 
C E 496 R 
18 
Sod & Aggregate Mater1als 
C. E. 361 
Plann1ng ofT ransportat1on 
Facll•t•es 
C E 352 
I Soc•o-Humanast1c Stud1es 
Professaonal Development 
C E 395 
Semor Year 
Wr1tang of Scaenllf1c 
Papers 
Engl 414A 
I Electaves 
Profess1onal Development 
C E 497 
3 
3 
3 
R 
16 
3 
14 
R 
17 
C E 362 
Hydrology 
C E 304 
Analys1s for Enganeer1ng 
Economy 
I E 304 
I Soc•o-Human1st•c Stud1es 
Busaness law I 
I Ad 365A 
I E lect1ves 
3 
3 
3 
3 
18 
3 
14 
17 
I Shall be chosen from department approved l1sts Senior year elect1ves shall anclude 111 nine credits of 
Socio-Humanistic Stud1es, 21 14 cred1ts of Bas1c Sc1ences and Enganeer1ng Sciences as defined below with 0 
msnimum of five credits an either, 3• 12 credits of Technical Electives Basic sc1ences must be selected 10 Math-
ematics, Statistics, Chemsstry or Physscs The Engineer1ng Sc1ence course last will include courses in thermo-
dynamics, heat mau & momentum transfer, electrical theory, materials, Similitude, systems analysis, and me-
chanics One course in a life science w1ll be permitted in this category Students appointed to advanced ROTC 
may substitute six credits of advanced ROTC for six cred1ts of technical electives 
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Curriculum in Electrical Engineering 
Leading to the degree Bachelor of Science. Total credits, required, 204. 
See also Baste Program 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts 
Sophomore Yeor 
Elec & Mag C1rcuits ElectriC C1rcuit Theory ElectriC C~rcu1l Theory 
E E 211 3 E E 301 4 f E 302 
Elec Instrumentation AmeriCan Government 3 f lect1ve 
E E 231 2 Govt 215 3 Intra to Appl Moth II 
Anal Geom & Cole IV Intra to Appl Math I Moth 322 
Moth. 213 3 Math 321 3 Dynam1cs of Engmeenng 
Intra. to Comp. Org. and Prog StatiCs of E ngmeer 1 ng E M 344 
C.S. 214 3 E M 274 4 Thermodynamics 
General Chemistry General Chemistry M E 321 
Chern 205 4 Chern 206 4 
Pr1n of Econom1cs 
Econ 242 3 
18 18 
Junior Yeor 
Electr~c Clfcu1l Theory Intra to Num Tech lor Comp Elec and Mag F 1eld Theory 
E E 303 5 c s 315 4 E E 313 
ElectroniCS Engmeerang Electron1cs Engineerang ElectroniCs Engmeermg 
E E 374 4 E E 375 4 E E 376 
Intra to Appl Math Ill Elec-Mech Dev1ces I Elec Mech DeviCes II 
Math 410 3 E E 377 4 E E 378 
Modern Phys1cs Modern PhysiCS Modern Physics 
Phys 301 3 Phys 302 3 Phys 303 
1 Soc1o-Humon1st1C Elect1ve 3 1 Soe~o-Humon1si1C Elect1ve 3 1 Socio-Humonishc Elective 
18 18 
Semor Yeor 
~TechniCal Elect1ves 10 4 Techmcal Elechves 10 4 fechn1col Elechves 
1 
Electives 3 2 Electives 3 2 Electives 
Soe~o-Human1stlc Elechve 3 1 Soe~o-Humon1st1C Elect1ve 3 I Soc1o-Humonist1C Elective 
16 16 
I These electives ore to be chosen from the deportment-approved l1st of soc1o-humonistic sequences 
187 
Cred1ts 
4 
3 
3 
4 
4 
18 
4 
4 
4 
3 
3 
18 
10 
3 
3 
16 
2 These electives may be e1ther techniCal or non-techniCal, but must be taken from the deportment-approved 
l1sl of electives Students appointed to advanced m1litory 'third and fourth yean may omit six credits trom 
th1s elect1ve group 
3 Students elechng to take basiC ROTC may apply ROTC cred1ts toward th1s elechve requlfement For others 
th1s 1s an unrestricted elect1ve except that Moth 101, 102, Chern 101, and I E 104, 105, may not be used 
to satisfy th1s requlfement 
4AJI students must take at least 22 cred1h from the Electr~col Engm~ermg techniCal electives listed below 
Students who plan to enter graduate school and major m ElectriCal Eng1neermg should toke nine courses from 
the list of Electrical Engineering technical electives, preferably three courses each quarter of the year. Students 
who do not ploR to do graduate work 1n Electr~col E ngmeermg may toke o porhon of the~r technical electives 
outs1de the Electr~col Engineering Deportment, prov1dtng they ore chosen from the deportment-approved list 
of such electives 
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ELECTRICAL ENGINEERING TECHNICAL ELECTIVES 
Introduction to Switchmg Prmc1ples of Computer Prmc1ples of Computer 
Circuits 41 0 3 Des1gn 411 4 Des1gn 412 3 
Introduction to Systems lntroduct1on to Systems Commun1cat1on Systems Anal 
Analysis 417 3 Anolys1s 41"8 3 & Design 527 4 
Lmes, Waves and Lmes, Waves and l1nes, Waves & 
Radiation 421 4 Rad1at1on 422 4 Rad1allon 423 4 
Power System Engmeermg Power System Engmeer1ng Power System Eng1neer1ng 
465 4 466 4 467 4 
Recurrent Trans1ent and Eleclr1cal Energy Sources ElectriCal Propert1es of 
Digital C1rcuits 426 4 431 3 Moter1ols 428 4 
Electric Power Machmery Control System SynthesiS 
452 4 575 4 
Curriculum 1n Engineering Operations 
Administered by the Department of Industrial £ngineering. 
Leading to the degree Bachelor of Science. Total credits required, 180. 
This program is designed for students who desire a knowledge of the fundamentals 
of management, engineering, science and human behavior, and who do not wish to pursue 
the more specialized engineering curricula. Graduates should find opportunities in a number 
of intermediate administrative areas in industry, such as engineering sales, procurement, 
maintenance and production. 
Program in Engineering Journalism 
A program of study is provided for those who are interested in Engineering Jour-
nalism. The program also leads to the degree Hachelor of Science. For particulars, consult 
the head of the Department of Technical Journalism. See Engmeermg Journallsm under 
Courses and Programs for details. 
Program in International Service 
Special training for those interested in foreign service is provided. See Internatwnul 
Servtce under Courses and Programs for details. 
Program in Engineering for OHicer Education 
Options are available for those students who desire to obtain a comm1ss1on in the 
following branches of military service: Army, ;\Javy, or Air Force. For details, see Offzcer 
Educatwn programs in Courses und Programs. 
Those electing the Program in Engineering for Officer Education may substitute ad-
vanced Officer Education credits for 15 credits from the Management Group and three 
credits from the Supporting Group. 
Students not completing the Officer Education Program will be limited to six credits 
of Advanced ROTC (applied to Management and/or Supporting Groups). 
Required Courses 
Basic Sc1ences: 
Moth. 110, 111, 112 
Chern 1 01 , 1 02 
Phys 221, 222, 223 
Socio-Humanistics: 
Psych 101 
Econ 241, 242 
Govt 215 
15 
8 
15 
38 
3 
6 
3 
12 
Commumcation S~ills: 
E. Gr 131, 132, 133. 8 
Engl 101,102,103 9 
Sp 211, Engl 4l4A 6 
23 
Miscellaneous: 
I E 104, 105 2 
I E 480 or I Ad 365A 3 
I Ad 384 4 
L1b 106, Engr 114, 115, •1001 R 
I E 293, 393 R 
9 
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GROUP REQUIREMENTS: Course combinations for each student should be integrated 
toward a vocational objective. Each student's choice of courses in the following groups 
must be approved in advance by the head of the Department of Industrial Engineering. 
Credits 
Engineering Science (Mmimums) 
Engineering Mechantcs 9, Electncal Engmeering 8, Measurements 3 20 
Sequences in an Engineertng area !300 level or abovel 27 
Supporting Work (Basic and Engineertng Sciences! 15 
Management, Produdion, Business or Sales courses 
(300 level or above tn I. Ad. or I E 1 .15 
Socio-Humanistic Sequences .18 
Eledive . . 3 
Total Program I minimum) 180 
Curriculum in Engineering Science 
Administered by the Department of Nuclear Engineering. 
Leading to the degree Bachelor of Science. Total credits required, 204. 
See also Basic Program. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credtts 
Sophomore Year 
Anal Geom. and Calc IV lntrod to Applted Moth lntrod to Applied Math 
Math 213 3 Math 321 3 Math 322 
Statics of Engineertng Dynamtcs of Engtneermg Mechanics of Materials 
E. M. 274 4 E M 344 4 E M 324 
General Chemtstry General Chemtstry Modern Physics 
Chern 205 4 Chern 206 4 Phys 303 
Modern Physics Modern Phystcs American Government 
Phys 301 3 Phys 302 3 Govt 215 
Foreign language 4 Foretgn language 4 For etgn language 
18 18 
Juntor Year 
lntrod to Applted Math Engtneertng Materials Engineering Materials 
Math 410 3 E s 351 4 E s 352 
Chern E. Thermodynamics Mechantcs of Flutds 3 Engineering Science 
Chern E 461 3 E M 378 4 Elective 
A-<. and D-<. Ctrcuits A-<. and D-<. Ctrcuits lntrod to Htgh Speed 
E. E. 441 4 E E 441 4 Computing 
Physical Chemtstry Phystcal Chemtstry Camp Sci 214 
Chern 321 3 Chern. 322 3 Physical Chemistry 
1 Socio·Humanistic Elective 3 1 Socto-Humantstic Elective 3 Chern. 323 
Spectal Problems 1 Socio-Humanistlc Elective 
E S 499 2 
18 18 
Senior Year 
Engmeermg Analysts Engtneertng Analysts Engineering Analysis 
E. 5.481 4 E S 482 4 E. S.483 
Engineering Matertals Transport Phenomena 2 Engineering Science 
E S 353 4 Chern E 432 3 Elective 
3 Elective 3 3 Elecltve 3 Elective 
Credits 
3 
5 
3 
3 
4 
18 
4 
4 
3 
3 
3 
17 
4 
4 
3 
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FALL QUARTER 
Credits 
Transport Phenomena 
Chem. E. 431 
1 Socio-Humanistic Elechve 
3 
3 
17 
WINTER QUARTER 
Electronic Circu1ts, lnstru· 
ments & Systems 
E E 445 
1 Socio-Humanishc Elect1ve 
Credits 
4 
3 
17 
SPRING QUARTER 
Engineermg Design 
E. S 491 
1 Soc1o-Humanistic Elective 
Credits 
4 
3 
18 
In addition to the courses listed above, each student will be requ1red to include Seminar, E S. 401, 402, 
403 1n his schedule 
1 These electives are to be chosen from the department-approved list of socio-human1stic sequences 
2 Engineermg Science electives include courses in mechanics of solids, mechanics of flu1ds, nature and 
properties of materials, electrical theory, thermodynamiCs and transport phenomena. 
3 May be omitted by students appointed in advanced ROTC. 
Curriculum in Industrial Engineering 
Leading to the degree Bachelor of Science. Total credits required, 195. 
See also Cooperative Programs and BasLc Program 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Cred1ts 
Sophomore Year 
·Anal Geom & D1sc & Coni Moth Mod. D1sc & Coni Math Mod 
Calc IV Math 304 3 Math 305 
Math 213 3 General PhysiCs Mechanics of Materials 
General PhysiCs Phys 223 5 E M 324 
Phys 122 5 Statics of f ngr Methods Engr & Work 
Intra to lnd Engr E M 2/4 4 Measurement 
I E 250 4 Engr Metallurgy I. E 273 
Prin of Statistics M E 211 3 Pnnciples of Economics 
Stat 201 B 3 Prme~ples of Econom1cs Econ.242 
General Psychology Econ 241 3 Semmar I E 293 
Psych 101 3 
18 18 
Junior Year 
Quantitative Methods lntro to Management Engr Economy 
for Ind. Engr Science I E. 404 
I. E. 361 3 I.E.312 5 Engr. Unit Operations 
1 Engr. Science Electronic Circuih, Chem. E. 310 
Elective 3 Systems & lnstru- 1 Engr Science Elective 
A-c and D-e C1rcuits ments Fundamentals of Speech 
E E 441 4 E E 445 4 Sp 211 
Intra to H1gh Speed lndustr1al Accounting 1 Socio-Human1stic Elective 
Computing I Ad 371 3 Industrial Inspection 
Stat 380 3 1 Soc1o-Humanishc Elect1ve 3 Trip, I E 393 
American Government Sem.nor 
Govt 215 3 I E 392 R 
Seminar 
I E 391 R 
16 15 
Credits 
3 
5 
4 
3 
R 
15 
3 
4 
3 
3 
3 
R 
16 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Senior Year 
Industrial Engr Industrial Engr. 1 Engr. Science 
Des1gn I Design II 
I. E 441 5 I E. 442 5 
Elective 4 
21ndustrlol Engr 
Manpower Management Manpower Management 
I E 424 3 I E 425 3 
Thermodynamics I Industrial Operations 
Elective 6 
3 Supporting Elective 3 
1 Soclo-Humanistic Elective 3 
M E 321 or Res , I. E 415 3 
Phys. 304 3 Writing of Scientific 
2lndustr1ol Engr Papers, Engl. 414A 3 
Elective 3 1 Socio-Humonistic Elective 3 
1 Socio·Humonistic Elective 3 Seminar 
I E 492 R 
17 17 16 
1 These elect1ves ore to be chosen as sequences with advance approval from department.<Juthorlzed lists 
21ndustnal Engineering electives ore to be chosen from the following 407, 416, 421, 422, 426, 443, 462, 
480 
3To be selected from deportment-approved list of courses; three credits of advanced ROTC may be used 
to satisfy this requirement 
Curriculum in Mechanical Engineering 
Leading to the degree Bachelor of Science. Total credits required, 205. 
See also Cooperative Programs and Baste Program. 
FAll QUARTER 
Anal Geom. & Calc IV 
Math. 213 
General Physics 
Phys 222 
Statics of Engineering 
E M 274 
Metal Processing I 
M E. 232 
Soc1o-Humanislic Elective 
Thermodynamics I 
M. E. 321 
Machine Design I 
M E 316 
A-t; ond D-e Circuits 
E. E. 441 
Socio-Humonishc Elective 
1 Fundamentals of Speech 
Sp 211 
3 
5 
4 
3 
3 
18 
4 
3 
3 
18 
WINTER QUARTER 
Sophomore Year 
lntrod to Applied Moth 
Math 321 
American Government 
Govt. 215 
Mechanics of Materials 
E. M 324 
Metal Processing II 
M. E. 233 
Socio-Humonlstic Elective 
Junior Year 
Thermodynamics II 
M. E. 322 
Machine Design II 
M. E. 317 
A-c and D-e Circuill 
E E.442 
Industrial Organization 
I. E 351 
W riling of Scientific Papers 
Engl. 414A 
Credits 
3 
3 
5 
3 
3 
17 
4 
4 
3 
3 
18 
SPRING QUARTER 
lntrod. to Applied Moth. Ill 
Math. 410 
Materials Laboratory 
E. M. 327 
Dynamics of Engineering 
E M. 344 
Mech. Behavior of Metals 
M. E. 235 
Analysis for Engr. Econ 
I. E. 304 
Soclo-Humanistlc Elective 
Fluid Flow & Heat Transfer 
M. E. 424 
Machine Design Ill 
M. E. 318 
A< & D-e Machinery 
E. E.451 
or 
Electronic Circulta, Instru-
ments & Syatems 
E.E.445 
Chern. of Engr. Materials 
Credlh 
3 
3 
3 
3 
17 
Chem.381 4 
lnapectlon Trip 
M. E. 300 R 
16 
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FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Senior Year 
Fluid Flow & Heat Transfer 
M E 425 4 
Fuels & Combustion 
M E 440 4 
Engr Instrumentation 
& Measurements 
M E.341 3 
Socio-Humanistic Elective 3 
Mechon1col Systems Des1gn Physical Metallurgy 
M E 423 4 Met 431 4 
Mech Engr laboratory I Engineering Contracts 
M E 343 2 I E.480 3 
2 Heat Power Elect1ve 3 Heat Power laboratory 
Soc1o-Humon1St1c Electives 6 M E 442 2 
Techn1col Elect1ves 3 Soc1o-Humon1st1c Elective 3 
Techn1col Electives 6 
Technical Electives 3 
Professional Conduct 
M E 400 R 
17 18 18 
SENIOR ElECTIVES Soc1o-humon1stlc electives ore to be chosen from the deportment-approved sequences 
Technical electives will be chosen from one of the follow1ng groups 
Group 1 M E 426, 427, 428, 429, 444, 445, 448 521, 523, 524, 525, 540, 544, Nuc E 474, Aero E 
409, 411 
Group 2 I Ad 480, I E 407, 421, 424, 425, 441, 475, Psych 362, 474 
Group 3M. E 411,416,513,515,516,532,533, E E 445,446,447, E S 484; EM 514,517 or 518, 
540,544,548 
Group 4 M E 501, 502, Moth 322, 404, 414, 415, 507, 508, 511, Stat 380, Phys 301, 302, 303, 421, 
422 423 
1 May be omitted by students appointed to advanced ROTC 
2 Choose one of M E 426, 444 or 445 
Curriculum in Metallurgy 
Leading to the degree Bachelor of Science. Total credits 
See also Baste Program. 
FAll QUARTER WINTER QUARTER 
Credits Cred1ts 
Sophomore Year 
Anal Geom & Cole IV lntrod to Appl1ed Moth I 
Moth 213 3 Moth 321 3 
Introductory Metallurgy Introductory Metallurgy 
Met 201 3 Met 202 3 
General Phys1cs General Phys1cs 
Phys 223 5 Phys 222 5 
1 Socio-Humanistic Elect1ve 3 1 Soc1o-Human1sllc Elective 3 
Amer1can Government Statics of Engineer1ng 
Govt 215 3 EM 274 4 
17 18 
Junior Year 
Physical Chem1stry Phys1cal Chemistry 
Chem 321 3 Chem 322 3 
Modern Physics Modern Phys1cs 
Phys 301 3 Phys 302 3 
Physical Metallurgy Phys1cal Metallurgy 
Met. 301 3 Met 302 3 
Physical Metallurgy lob Phys1cal Metallurgy lab 
Met 305 2 Met 306 2 
1 Socio-Humanistic Elective 3 1 Soc1o-Humanisllc Elective 3 
2Technicol Elective 3 2 TechniCal Elective 3 
17 17 
required, 198. 
SPRING QUARTER 
Cred1ts 
In trod to Appl1ed Moth Ill 
Moth 410 3 
Introductory Metollu rgy 
Met 203 3 
Elect1ve 3 
1 Soc1o-Human1sllc Elect1ve 3 
Mechanics of Materials 
E .M 324 5 
17 
Phys1cal Chem1stry 
Chem 323 3 
Modern Phys1cs 
Phys 303 3 
Phys1col Metallurgy 
Met 303 3 
Phys~eol Metallurgy lab 
Met 307 2 
1 Soc1o-Humanist1c Elective 3 
2Technical Elective 3 
17 
College of Engineering 193 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credits Credits 
Senior Yeor 
Engineering Metallurgy Engineering Metallurgy Engmeering Metallurgy 
Met. 401 3 Met. 402 3 Met. 403 3 
A< and D-e. Circuits Electronic Circuits, lnstru- 1 Sodo-Humanistic Elective 3 
E. E.441 4 ments and Systems 2 Technical Electives 1\ 
I Socio-Humanistic Elective 3 E. E. 445 4 2 Technical Electives 6 Metal Thermochemistry 
1 
Met 421 3 
2 
Socio-Humonistic Elective 3 
Technical Electives 3 
16 16 17 
1 These elect1ves ore to be selected from the deportment-approved list of socio-humonistic sequences. 2 Technical electives must include nine cred1ts in metallurgy and three credits in written or spoken English 
beyond English I 03. 

195 
College of 
Home Economics 
The curricula of the College of Home F£onomics provide for the general or "liberal" 
education of the student as a person, a citizen and family member; and an education 
for a variety of professional opportunities. 
Qualified professional graduates are much in demand as teachers of young children, 
home economics teachers in secondary schools and colleges, teachers of physical education 
for women, county extension home economists, dietitians, food service directors, school 
lunch supervisors, home service personnel with public utility companies, research workers, 
technicians in commercial laboratories, business home economists with food, equipment 
and textile companies, designers of textiles and of interiors, executives in retail clothing 
and home furnishings departments, members of editorial staffs of magazines and news-
papers, and in recreation programs for children. 
Faculty-Adviser System 
Each student in the College of Home Economics has a faculty adviser. A selected 
group serves as advisers to freshmen; upperclass students are assigned faculty advisers 
in the departments of their chosen curricula. 
All entering students and their parents are encouraged to participate in the summer 
orientation program. During the two-day program, the students take placement tests, confer 
with faculty advisers concerning the program of studies for the coming year and become 
acquainted with the campus. 
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Curricula in Home Economics 
Curricula 
Applied Art 
Child Development 
Food and Nutr1t1on 
Home EconomiCs Educallon 
Home EconomiCs for General Educallon 
Home Economic!> Journal1sm 
Household Equ•pment 
lnst1tullon Management 
Texllles and Cloth1ng 
Phys1cal Educallon for Women 
Cooperative Program 
Mo1ors 
Advert1!>10g De!>1gn 
Art Educat1on 
General Appl1ed Art and Craft!> 
lnter1or Des1gn 
Child Development 
Child Development-Elementary Educat1on 
Child Development and Related Sc1ence 
Commun1ty Nutr1t1on 
D1etet1CS 
Food Sc1ence 
Food and Nutr1t1on and Related Sc1ence 
Home Economic!> Educat1on 
Consumer Econom1cs 
Home EconomiC!> for General Educallon 
Home Management 
lnternallonal Serv1ce 
Home EconomiC!> Journal.!>m 
Hou!>ehold Equipment 
Hou!>ehold Equ1pment and Related Sc1ence 
College Food and Housing Admm1strat1on 
Restaurant Management 
School Food Serv1ce 
Merchandismg 
Clothmg 
Textiles 
Textile and Clothing Des1gn 
Textiles and Related Sc1ence 
. Phy!>1cal Educat1on for Women 
The College of Home E.conomics has cooperative programs with Morningside College 
and Central College. A student may take two years at either of these liberal arts colleges 
and two years at Iowa State l.rniversity without the usual formalities of transferring. 
A special grouping of courses is provided which makes it possible for a student to 
pursue any of the curricula offered by the College of Home Economics. 
Applications for admission to the Cooperative Program in Home Economics should 
be addressed to Director of Admissions of the appropriate liberal arts college. 
The Core Curriculum 
The foundation as well as breadth of education of students in the College of Home 
Economics is provided by a group of required courses known as the core curriculum and 
by freedom to elect courses of a general nature. 
The following courses in the core curriculum are required of all students in the College 
of Home Economics, except those who choose related science combined with child develop-
ment, food and nutrition, household equipment or textiles; those who choose the curriculum 
in child development-elementary education, or physical education for women; and men 
who choose a major within the Institution Management Department 
Each student must complete credits as listed below, unless otherwise specified in a 
particular curriculum. \Vherever the semicolon appears in this list, it means "and/ or." 
Home Economics AA 103, CD 270, F & N 107, 
H. Ec. 105, 106, 400, and H.Mgt 375 
II Biological Sciences Zool 155, and 3 credits in Bacteriology, 
Biochemistry, Botany, Genellcs or Zoology 
17 
8 
College of Home Economics 
Ill Physecal Sceences Beochemestry, Chemistry, Earth Sceence, Mathematics, Physics, Statistics. 
IV Soceal Sceences Psych 1 01, Soc 134 and 218, Econ 241, 242, Govt 215 
V Wretten and Spoken English Engl 101, 102, 103, Sp 211 
VI Humanities Hestory, Philosophy, Literature, Foreign languages, Music 
10met performeng orts1 
VII Ma1or area of concentrateon 
197 
14-16 
18 
12 
15 
All students are. required to complete 6 credits of physical education. See PhysiCal 
Educatwn for Women for details. A student is expected to enroll in physical education 
during the first quarter registered and to continue in each subsequent quarter until re-
quirement is completed. 
Library instruction is to be completed within the first year of registration. 
Students may prepare for work in the Extension Service by enrolling in any of the 
Home Economics curricula. The following courses should be included: Psychology 333, 
Education 305, 466, 467; Home Management 4 75. 
In addition the following suggested courses should be considered in consultation with 
the Assistant Extension Director for Home J<~onomics, an Extension Program Leader for 
Home fo~onomics, or the Coordinator of Extension Personnel Training: Applied Art 261, 
Child Development 575, Ag. Ed. 211 B., Food & Nutrition 208, 303; Household Equip-
ment 254, Home l<~onomics 240, Home Management 415, 488, 521, 522; Institution 
Management 380, Sociology 364, 464; Speech 312, Textiles & Clothing 123 or 125; Tech-
nical ,Journalism 225. 
Summer appointment as assistants to county Extension personnel provides valuable 
experience for potential Extension staff members. It should be considered between the 
junior and senior year. 
Preparation for work as a home economist in the field of television or radio may 
be combined with several of the above curricula (Applied Art, Child Development, Food 
Science, Home fo~onomics for General Education, Household Equipment, and Textiles & 
Clothing) which are described in the following pages. The student wishing to combine 
preparation for work in broadcasting with one of these curricula should consult with the 
director of the Telecommunicative Arts Training Program. 
Home Economics and Related Science 
These curricula are planned for students who wish to emphasize science in relation 
to Child Development, Food & Nutrition, Household Equipment, or Textiles. Students who 
have completed one of these majors have found interesting opportunities in research lab-
oratories in colleges and universities, medical laboratories, foundations, and in industry. 
These majQrs also provide an excellent background for graduate study basic to professional 
advancement in the specified fields. 
Students are advised to consult the head of the department in which they wish to place 
major emphasis before planning their program of study. 
Each student must complete these courses as listed below: 
ill H .Ec. I 05, I 06, 400; and 15 credits of home economics. 
121 Physical Sciences Chem 101, 102, or 105, 106. Also Chem. 103, Moth. 101, 102, 110,211, and Phya. 
111, 112 
;31 Social Sciences Govt. 215 and 12 credits of options from economics, history, psychology and aoclology 
141 Written and Spoken English Engl 101, 102, 103, Sp 211 
151 Foreegn languages French, German or Russian. !See explanation above regarding phyaicol education and 
library 1 
Curriculum in Applied Art 
Leading to the degree Bachelor of Science. Total credits required, 198. 
Four majors are offered to men and women in the Applied Art Department: Advertising 
Design, Art Education, General Applied Art and Crafts, and Interior Design. 
198 Colleges and Curricula 
Home Econom1cs1 
A A 1 OJ Des1gn I 
A A 1 04 Des•gn II 
A A 1 07 Letter mg I 
A A 150 Drawtng I 
A A 203 Color 
A A 250 Drow.ng II 
A A 384 Survey of Art 
A A 401 Study Tour 
A A 404 Sem.nor 
C D 270 The lnd1v1dual and H1s Fomdy I 
F & N 107 Nutr1t1on and the Family's Food 
H Ec I 05 Or.entatlon to Home Econom1cs 
H Ec 106 Careers tn Home Econom1cs 
H Ec 400 Profess1onal Relahons 
H Mgt 375. Management tn the Famdy 
B1olog•cal Soences Bact, B•ochem , Bot, Gen Zool 
Zool 155 Elementary Human Phys1ology and Anatomy 
Phys1cal Sc1ences B1ochem , Chern , Earth Sc1ence, Math , Phys, Stat 
Soc1al Sc1ences 
Econ 241, 242 Ponc1ples of Econom1cs 
Govt 215 Ameocan Government 
Psych 101 General Psychology I 
Soc 134 Introduction to Soc1ology 
Soc 218 lntroduct1on to Cultural Anthropology 
Human1tles Phil~ L1t ~ F L ., Music 
H.st. 205, 206. lntroduchon to Western c.vd•zallan 
Wr1tten a111d Spoken Engl1sh 
Engl 101, 102, 103 PrinCiples of Compos•hon 
Sp 211 Fundamentals of Speech 
L•b 106 L1brary lnslruct1on 
P E 
Maior in Advertising Design 
36 Cred1ts 
4 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
R 
1 Cred1t 
4 Cred1ts 
4 Cred1ts 
1 Cred1t 
R 
R 
4 Cred1ts 
3 Credits 
5 Cred1ts 
15Cred•ts 
18Cred1ts 
6 Credits 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Credits 
9 Cred1ts 
6Credits 
12Cred•ts 
9 Cred1ts 
3 Cred1ts 
R 
6 Cred1ts 
This major prepares students for positions in small or large advertising agencies; 
for work requiring precision skills such as layout and advertising design, poster art, greet-
ing cards and gift wrap designing, television art, packaging, store display a11d fashion 
illustration. 
Students interested in an emphasis in Fashion illustration would be required to take 
16 additional credits and should declare this intention by the first quarter of the junior 
year. 
In addition to the curriculum requirements the following courses 
Home Econom•cs 
A A 207 Letter.ng II 
A A 233 Watercolor 
A A 306 Adverhstng Des•gn I 
A A 324 F1gure Draw1ng 
A.A 325 Drawmg Ill 
A A 406 Advert• smg Des1gn II 
A A 484 H1story of Ornament 
A A 485 Medieval, Renaissance and Or1ental Art 
A A 486 Modern Art 
A.A 490F Spec. Prob 1n Adv 
Soc1al Sciences 
Psych 250, Psychology of Soles and Adverhsmg 
Technical Jour nal.sm 
T Jl 225 PubliCity & Publ1c Relat•ons 
T Jl 317 Photography 
T Jl 325 Tech Adverhstng 
T Jl 342 Typography 
Elechves 
A A 213 Fash1on llluslrohon I 
A A 214 Fash1on lllustrahon II 
A A 490G Spec1al Problems 
T & C 104 Textiles 
T & C 454 H1story of Costume 
Electives 
are to be completed: 
31 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 credits 
3 cred1ts 
4 cred1ts 
3 Credits 
3 cred1ts 
13 cred1ts 
3 cred1ts 
4 cred1ts 
3 credits 
3 credits 
41 cred1ts 
J Cred1ts 
3 Cred1ts 
4 Credits 
3 Cred1ts 
3 Cred1ts 
25 cred1ts 
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Maior in Art Education 
The major in Art Education is planned for students preparing to teach art in grades 
seven through 14. Further information appears in the sections on Teacher Educalzon, 
and Applied Art. Descnptwn of Courses. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Econom1cs 47 cred1h 
AA 207 letter1ng II 3 Credits 
AA 233 Watercolor 3 Cred1ts 
AA 261 lnter1or House Des 3 Credits 
AA 306 Adverllsmg Des I 3 Cred1ts 
AA 324 F1gure Drowmg 3 Credits 
AA 325 Drow1ng Ill 3 Cred1ts 
A.A 335 Textile Des1gn I 4 Cred1ts 
A A 344 Weovmg 3 Credlls 
A A 345 Wood and Metal 4 Cred1ts 
AA 393 CeramiCs 3 Cred1ts 
AA 424 011 Pomtmg 3 Cred1ts 
AA 445 Advanced Croft Des 3 Credits 
AA 446 Jewelry 3 Cred1ts 
AA 485 Med1evol, Reno1ssonce & Or1entol Art 3 Cred1ts 
AA 486 Modern Art 3 Cred1ts 
Protessionol Educol1on 28Credits 
AA 416 Art Methods for the Secondary School 3 Cred1ts 
A.A.417. Superv1sed Teaching in Art ...... ...... .9 Credits 
Ed 204 Foundations of AmeriCan Educol1on 3 Cred11!. 
Ed 305 Methods ofT eochmg 4 Cred1ts 
Ed 426 Prmciples of Secondary Educot1on 3 Cred1ts 
Psych 230 Developmental Psychology 3 Credits 
Psych 333 Educational Psychology 3 Cred1ts 
Electives 13 Credits 
Maior in General Applied Art and Crafts 
This major is planned for the art student who may prefer a balanced art program 
along with a strong emphasis in the area of crafts. A broad background in design, draw-
ing, and art history and varied crafts media would permit men or women to have shops 
and market quality crafts in weaving, metal, jewelry, and wood, or to work in community 
and welfare workshops or in adult education. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Econom1cs 
A A 207 letter1ng II 
A A 261 In! House Des1gn I 
A A 335 T extlle Des1gn I 
A A 344 Weov1ng 
A A 345. Wood and Metal 
A A 393 Ceram1cs 
A A 435 Textile Des1gn II 
A A 445 Adv Craft Des1gn 
A A 446 Jewelry 
A A 484 H1story of Ornament 
A A 485 Med1evol, Rena1ssonc.e & Or1ental Art 
A A 486 Modern Art 
A A 490C SpeCial Problems 
T & C 104 Textiles 
• T & C 41 4 H1stonc. Textiles 
Electives 
•T & C 414 requ~red for weavmg students 
3 Cred1ts 
.3 Cred1ts 
4 Cred1ts 
.3 Credits 
4 Credits 
3 Credits 
3 Cred1ts 
3 Cred1ts 
3 Credits 
3 Cred1ts 
3 Credlls 
.3 Cred1ts 
8 Cred1ts 
3 Cred1ts 
3 Cred1ts 
49-52 Credits 
36-39 Credits 
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Maior in Interior Design 
This major is planned for art students who plan to enter the field of interior design 
and decoration professionally. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Economics 
A A 233 Watercolor 
A.A 261 lnt HouseDestgnl 
A.A 335 Texttle Design I 
A.A. 361 His! of furniture 
A A 435 Textile Destgn II 
A A 464. lntertor Destgn I 
A A 465 lntertor Destgn II 
A A 466 Apprentteeshtp 
A A 490E Speetal Problems 
T&C 104 Textiles 
T & C 414 Htstortc T exltles 
Arch 361 Restdenttol Archttecture 
Social Sciences 
Psych 250 Psych of Soles and Adverttstng 
Electives 
Curriculum 1n Child Development 
3 Credtts 
3 Credits 
4 Credtts 
3 Credtts 
3 Credtts 
3 Credtts 
3 Credtts 
9 Credtts 
9 Credtts 
3 Credits 
3 Credtts 
3 Credits 
Leading to the degree Bachelor of Science. Total credits required, 198. 
46 Credtts 
3 Credtts 
3 Credits 
36 Credtts 
Three majors are offered in the Child Development Department: Child Development, 
Child Development-Elementary Education, Child Development and Related Science. 
Home Economics 
A A 103 Destgn I 
C D 236 Principles of Chdd Development 
CD 240 ltlerature for Chtldren 
C D 270 The Individual and Hts Famtly I 
C D 336 Development tn Early Chtldhood 
CD 337 Development and Gutdonce tn later Chtldhood 
C D 460 Gutdonce of Ch.ldren 
F & N I 07 Nutrtlton and the Family's Food 
H.Ec 106 Careers in Home Economics 
H Ec I 05 Ortentalton to Home Economtcs 
Biologtcal Sctences 
Zool 155 E lementory Human Phystology and Anatomy 
Soctal Sciences 
Econ 241 Prtnctples of Economtcs 
Govt 215 Amertcan Government 
Psych I 01 General Psychology I 
Psych 230 Developmental Psychology 
Soc 134 lntroduclton to Soctology. 
Soc 218 lntroduclton to Cultural Anthropology 
WrtHen and Spoken Engltsh 
Engl. 101, 102, 103 Principles of Composttion 
Sp 211. Fundamentals of Speech 
ltbrary 106 library Instruction 
p E 
Maior in Child Development 
4 Credtts 
3 Credtts 
4 Credits 
4 Credtts 
3 Credtts 
3 Credtts 
4 Credtts 
4 Credtts 
R 
I Credtt 
5 Credtts 
3 Credtts 
3 Credits 
3 Credtts 
3 Credits 
3 Credits 
3 Credits 
.. 9 Credtts 
3 Credits 
R 
30 Credtts 
5 Credtts 
18 Credits 
12 Credits 
6Credtts 
This major is for the student who is interested in working with children up to age 
12 in a wide variety of agencies, institutions, hospitals, or programs for children. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Economics 
CD 366 Acltvtltes and Motertols 
C.D 368 Study Tour 
CD 461 Curriculum Plonntng for the Preschool Chdd 
CD 467A Supervised Teachtng tn Nursery School 
4 Credtts 
R 
2 Credits 
6 Credits 
29 Credtts 
College of Home Economics 201 
CD 4678 Home-School Relattons 
CD 468 Admmtstrolton of Programs for Young Chtldren 
C.D 481 Group Work wtth Chtldren 
H Ec 400 Prolesstonal Relottons 
H Mgt 375 Monogementtn the Fomtly 
Btologtcol Sctences 
Zool 358 Phystology of Reproduclton 
Phystcol Sctences 
Moth 
Stat 201 
Select from Btochem, Chern, Earth SCtence or Moth 
Educolton 204 Foundottons of Amertcon Educalton 
Soctol Sctences 
Econ 242 Prmctples of Econor'ntcs 
Psych 430 Psychology of Adolescence 
Addtltonol Psych 
Addtltonol Soc 
Humanities Hist ., Phil , lit , F .l , Music 
Mustc 364 Creattve Acltvtttes tn Mustc 
Elecltves 
Maior in Child Development-Elementary Education 
2 Credits 
3 Credtts 
8 Credits 
R 
4 Credtls 
3 Credtts 
3 Credth 
15 Credtts 
3 Credth 
5 Credth 
7 Credtts 
3 Credtts 
21 Credtts 
3 Credits 
3 Credtts 
9 Credtts 
6 Credtls 
15 Credits 
4Credits 
37 Credtts 
This major in Child Development-Elementary Education is planned for students 
interested in preparation for teaching in the elementary grades, kindergarten through sixth. 
Students should enter the Child Development- Elementary Education program by the 
end of the sophomore year, but must apply to, and be accepted by, the department com-
mittee on selection and the l :niversity Committee on Teacher Education. 
In addition to the curriculum requirements in Child Development the following courses 
are to be completed: 
Prolesstonal Educotton 
Ed 204 Foundottons of Amertcon Educolton 
Ed 305 Methods of Teochtng 
CD 366 Acltvtltes, Motertols 
CD 375 The Teochtng of Reodtng 
CD 444 Prtnctples of Teochtng tn the Elementary School 
CD 445, 446 Elementary Educotton Methods I, II 
CD 467C Student Teochtng tn the Prtmory Grades 
CD 4670 Student Teochtng tn the lntermedtote Grades 
Psych 333 Educoltonol Psychology 
Btologtcal Sctences 
Bot 101 General Botany 
Zool 101 General Zoology 
Physteal Sctences 
Chern 101 or 105 General Chemtstry 
Geol 100 lntroductton to Geology 
Select from other Earth Sctence 
Moth. 190. Mathematical Concepts 
Math 191 or 192 Mathemaltcal Concepts 
Phystcs 106 Elementary Phystcs 
Humontttes 
E ngl 201 I nlroduclton to ltterotur e 
Htst 
Phtl 260 lntroduclton to Phtlosophy 
Mustc 365 Mustc tn the Elementary Schools 
Written and Spoken Engltsh 
•. 
3 Credits 
1 Credit 
3 Credits 
5 Credits 
2 Credits 
8 Credits 
8 Credits 
8 Credits 
3 Credth 
3 Credits 
5 Credits 
3 Credits 
3 Credits 
3 Credits 
3 Credits 
3 Credits 
. 4 Credtls 
3 Credits 
6 Credits 
4 Credtts 
Sp 375 Speech Correction Prmciples 3 Credits 
41 Credits 
8 Credits 
19 Credits 
13 Credits 
3 Credits 
3 Credtts 
P E 470 Elementary School Phystcal Educalton 3 Credits 
Academtc Area of Concentration 18 Credtts 
To be used to develop further on area of concentration such as languages, art, social studies, sciences, 
mathematics To be selected with approval of advtser. 
E lecltv es 19 Credits 
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Maior in Child Development and Related Sciences . . 
..,_. j · f the student who is planning graduate study m Child Development, 
luiS rna or IS or h' h t b 'ld graduate 
or one of its allied fields. It provides a strong background on w IC o UI a 
program. 
Home Economtcs 
CD 270 The lnd1v1duol and H1s Family I 
C D 336 Development tn Early Childhood 
CD 337 Development and Gu1donce m Later Chddhood 
CD 368 Study Tour 
C D 460 Gu1donce of Children 
C D 46.5 Semmor 
H Ec courses other than those 1n the maJor oreo 
H Ec 10.5 Orientot1on to Home EconomiCS 
H Ec 106 Careers m Home Econom1cs 
H Ec 400 Profess1onol Relations 
B1olog1col Sc1ences 
Bact 200 Introductory Bocter1ology I 
Zool 155 Elementary Human Phys1ology and Anatomy 
Zool 355 Prmc1ples of Phys1ology 
Zool 3.59 Kmes1ology 
Phys1col Sc1ences 
or 
Chem I 01, 102 General Chem1stry 
Chem 105, I 06 General Chem1stry 
Chem 103 Systematic InorganiC Chem1stry 
Moth 101 Algebra and Tr1gonometry I 
Moth 102 Algebra and Tr1gonometry II 
• Moth 110 Analytic Geometry and Calculus I 
• Moth 211 AnalytiC Geometry and Calculus II 
Phys 111, 112 General Phys1cs 
Soc10l SCiences 
Govt 215 AmeriCan Government 
Psych 1 01 Genera I Psychology I 
Psych 201 G~nerol Psychology II 
Psych 301 Experimental Psychology 
Psych 415 Psychology of Except1onol Chddren 
Psych 440 Psycholog1col Measurement I 
Psych 441 Op1n1on, At11tude and Mot1vahon Analys1s 
Soc 134 I ntroducllon to Soc1ology 
Soc 218 Introduction to Cultural Anthropology 
Soc 220 Preh1stofiC Man 
Soc 421 Kmsh1p and the Family m D1fferent Cultures •or1 
Soc 422 Culture and Personal1ty 
Wr11ten and Spoken Engl1sh 
E ngl 101, 1 02, 1 03 PrmCiples of Compos1llon 
Engl 414 Wr1llng of SCientific Papers 
Sp 211 Fundamentals of Speech 
Lib 106 Library lnstruct1on 
F L 201,202 French• or 
231, 232 •Germani or 
221, 222 I Russian! 
P E 
Elect1ves . 
• May substitute Stat 201 and Stat 401 lor Moth 110, 211, respect1vely 
Curriculum in Food and Nutrition 
4 Cred1ts 
3 Cred1ts 
3 Credrts 
R 
. 4 Credits 
2 Credrts 
15 Credrts 
1 Cred1t 
R 
.R 
32Credrts 
.. 17 Credits 
. 3 Cred1ts 
5 Cred1ts 
4 Cred1ts 
5 Credits 
38-40 Cred1ts 
8 Cred1ts 
6 Cred1ts 
4 Cred1ts 
5 Cred1ts 
5 Credits 
5 Cred1ts 
5 Cred1ts 
8 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Credtts 
3 Cred1ts 
9 Cred1ts 
3 Credits 
3 Cred1ts 
R 
33 Cred1ts 
15 Cred1ts 
.. 8Credits 
8Credits 
. 49-51 Cred1ts 
Leading to the degree Bachelor of Science. Total credits required, 198. 
Four majors are offered in the Food and Nutrition Department: Food Science, Com-
munity Nutrition, Dietetics, and Food and ~utrition and Related Science. 
Each of the programs provides for competencies in food and nutrition needed by 
volunteer workers for foreign programs. Electives may be applied toward meeting the 
requirements for certification for teaching. 
All majors except Related Science have the following courses in common. Students 
anticipating graduate study should select the Chemistry I I sequence. 
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Home Economics 
A A 103 Des1gn I 
CD 270 The lnd1v1dual and H1s Family I 
F & N 107 Nutr1tlon and the Family's Food 
F & N 21 4 215 Foods I, II 
F & N 303 Fam1ly Meal Management 
F & N 305 Nutr1t1on and D1etet1cs 
F & N 404 Semmar 1n Food and Nutr1t1on 
H Ec I 05 Or1entat1on to Home Econom1cs 
H.Ec. 106.Careers in Home Economics 
H Ec 400 Professional Relations 
H. Mgt 37 5 Management 1n the Family 
H Eq 254 Bas1c Phys1col Prmc1ples 
I Mgt 380 Ouant1ty Food Production 
B1olog~eal Sc1ences 
Bact 304 General Bacter1ology 
Zool 155 Elementary Human Phys1ology and Anatomy 
Phys1cal Sc1ences 
or 
Chem1stry Sequence I • 16 Cred1tst 
Chern I 05, I 06 General Chem1stry 
Chern 231 Elementary Organic Chem1stry 
B & B 301 B1ochem1stry 
B & B 311 laboratory m B1ochem1stry 
Chem1stry Sequence II 128 Cred1ts1 
Chern 101, 102, or lOlA, 102A General Chem1stry 
Chern 103. Systematic InorganiC Chem1stry. 
Chern 334, 335 Organ1c Chem1stry 
B & B 304, 305 Phys1olog1cal Chem1stry 
B & B 311 laboratory 1n B1ochem1stry 
Phys I 06 Elementary Phys1cs 
Soc1al Sc1ences 
Econ 241, 242 Prmc1ples of Econom1cs 
Govt 215 Amer1can Government 
Psych I 01 General Psychology 
Soc 134 lntroduct1on to Soc1ology 
Soc 218 Introduction to Cultural Anthropology 
Human1ties 
H1story 
Philosophy, l1terature, Foreign language, MusiC 
Wr1tten and Spoken Engl1sh 
Eng I I 01, I 02, I 03 Pr1nc1ples of Compos1t1on 
Sp 211 Fundamentals of Speech 
l1b 106 l1brary lnstruct1on 
p E 
Maior in Community Nutrition 
4 Credits 
4 Credits 
4 Credit~ 
8 Credits 
3 Credits 
4 Credits 
2 Credits 
1 Credit 
.R 
R 
4 Credits 
3 Credits 
4 Credits 
5 Cred1ts 
5 Cred1ts 
6 Credits 
5 Credits 
3 Credits 
2 Cred1ts 
8 Credits 
. 4 Credits 
8 Credits 
6 Credits 
2 Credits 
4 Credits 
6 Credits 
3 Credits 
3 Credits 
3 Credits 
3 Credits 
6 Credits 
9 Credits 
9 Credits 
3 Credits 
R 
41 Credits 
IOCredits 
20-3 2 Credits 
18Credits 
15 Cred1ts 
12 Credits 
6Cred1ts 
This major provides basic preparation for students who desire employment with 
nutrition services of social welfare agencies, public health departments, commercial or-
ganizations, or the Home Economics Extension Service. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Economics 
C D 236 Prmc1ples of Child Development 
F & N 400A F1eld Study Tour 
F & N 409 D1et Therapy 
F & N 410 Nutr1tlon Dur1ng Human Growth and Development 
F & N 411 Exper1mentol Study of Foods 
F & N 413 Community Nutr1tion 
F & N 414 Sem1nar .n Commun1ty Nutr1t1on 
H Mgt 488 Fam1ly F1nance 
B1olog1cal Sc1ences 
Zool 355 Prmc1ples of Phys1ology 
Soc1al Sciences 
Psych 230 Developmental Psychology 
Psych 333 Educational Psychology 
21 Credits 
3 Credits 
R 
3 Credits 
3 Credits 
4 Credits 
3 Credits 
2 Credits 
3 Credits 
4Credits 
4 Credits 
9Credits 
3 Credits 
3 Credits 
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Soc 364 Group Dynom1cs 
T Jl 225 Pubhc1ty and Publ1c Relations 
E lecllv es 
. 3 Cred1ts 
27-39 Cred1ts 
Maior in Dietetics 
Th1s maJor serves the mterests of the student who wishes to be prepared to work 
111 nutrition educatwn mcludmg the medical aspl'<.'ts of nutrition and m food service. The 
program gives excellent preparation for hospital and other dietetic internship programs 
and includes courses necessary to meet the academic requirements of the American Di-
etetic Association. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Economics 
CD 236 Pr1nc1ples of Chdd Development 
F & N. 400A. F1eld Study Tour .. 
F & N 409 Dtet Therapy 
F & N 410 Nutrtllon Durmg Human Growth and Development 
F & N 411 Expertmentol Studtes of Food 
F&N 418 MethodsofTeochmgNutrtllon 
• H Ed 415 Prmctples of Educatton for DtetttiOns 
I Mgt 484 Purchostng 
Mgt 487 Orgontzotton and Management 
Mgt 488 Personnel Management m lnslltullons 
Mgt 485 Equtpment 4 Credtts or 
Mgt 580 Quantity Food Development 3 Credtts or 
Ad 384 General Accountmg 4 Credtts 
8tolog1Col Set ence s 
Zool 355 Prmctples of Phystalogy 
T Jl 225 PubiiCtty and Publtc Relations orEngltsh or Speech 
Electives 
• Psychology 333, Educational Psychology, may be substituted for H Ec 415 
Maior in Food Science 
3 Credtts 
R 
3 Credtts 
3 Credtts 
4 Credtts 
3 Credtts 
2 Credtts 
4 Credits 
3 Credtts 
3 Credtts 
3-4 Cred1ts 
4 Credtts 
31-32Credtts 
4Credtts 
3 Credtts 
25-38 Credtts 
Th1s major serves those who are interested m developmg food products for the market, 
m food promotion programs in mdustries, m expenmental food kitchens, in food research 
laboratories, in writing food columns for papers and magazines, and in directing food 
programs on radio and television. This program leads to careers in business or in food 
research. For emphasis in food marketing and advertising it is recommended that ad-
ditional courses be selected from economics, psychology and statistics. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Economtcs 
F & N 320 Fundamentals of Food Measurements 
F & N 4008 Fteld Study Tour 
F & N 410 Nutrttlon Dur.ng Human Growth and Development or 
F & N 413 Communlly Nutrttlon 
F & N 420 Htstory of Food 
F & N 421, 422 PrmCiples of Food Sctence I, II 
F & N 423 Introduction to Research m Food Sctence 
H Mgt 488. Family Fmonce 
Speech Elective 
T Jl 225 Publtctty and PubliC Relations 
T Jl 325 Prmc1ples of Advert1smg or 
Engl 414 Wratlng of ~C1enltltc Papers 
• Select 5 credits from phys1col and b1ologtcol sc1ence, econom1cs, 
mathematics or statistics 
Elect1ves 
3 Cred1ts 
R 
3 Credtts 
2 Credtts 
8 Credits 
3 Cred1ts 
3 Credtts 
22 Credtls 
3 Credtts 
3 Cred1ts 
3 Credtts 
5Credtts 
28-40 Credtts 
• Students may toke port of Chem1stry Sequence II and complete remom1ng requ 1rements 10 Sequence 1 
Students who earn a grade of A or B m Chern 105, 106 may enroll 1n Chern 103 and conttnue 10 Sequence 
II Sequence If fulfills option of 5 credits from phystcol and btologtcol sc1ences in major. 
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Maior in Food and Nutrition and Related Science 
This major is planned for students who an.~ especially interested 111 emphasizing physical 
and biological sciences in relation to food and nutrition. Graduates have positions in re-
search laboratories in colleges and universities, medical laboratories, foundations, and in 
industry. They also have an excellent background for graduate study, which is basic to 
teaching in colleges and universities and for professional advancement in the areas of 
food and nutrition. 
Home Economics 
A A 103 Des1gn I ,4 Cred1ts1 or 
A A 384 Survey of Art 3 Cred1ts1 
F & N 214, 215 Foods I, II 
F & N 303 Family Meal Management 
F & N 305 Nutr1tlon and D1etetlcs 
F & N 404 Semmor 1n Food and Nutr1tlon 
F & N 411 Experimental Stud1es of Food 
F & N 415 Introduction to Nutr1tlon Research 
Select from F & N 409, 410,413 
H Ec 105 Or1entohon to Home Econom1cs 
H Ec 106. Careers in Home Econom1cs 
H Ec 400 Profess1onol Relations 
Courses m H Ec. other than those m mo1or area 
B1ologicol Sc1ences 
Bact 304 General Bocter1ology 
Zool 101, 102 General Zoology 
Zool 355 Prmc1ples of Phys1ology 
Phys1col SCiences 
Chem 101, 102. General Chem1stry 18 Cred1ts or 
Chem 105, 106 General Chemrstry 6 Cred1ts1 
Chem 103. Systematic lnorgon•c Chem1stry 
Chem 211. Ouont1tot1ve Anolys1s .... 
Chem 334, 335, 336 Orgon1c Chem1stry 
B & B 304, 305 Phys1olog1col Chem1stry 
Moth 101, 102 Algebra and Tr1gonometry I, II 
Moth 110, 211 Anolyhc Geometry and Calculus I, II 
Phys 111, 112 General Phys1cs 
Soc1ol Sc1ences and Humon1hes 
Govt 215 · Amer1con Government 
H1slory 
Add1t1onol . 
Wr1tten and Spoken Engl1sh 
Eng I 101, 1 02, 1 03 Prmc1ples of Compos1llon 
Sp 211 Fundamentals of Speech 
l1b 1 06 L1brory Instruction 
F L 201, 202 ,French1 or 
231, 232 German) or 
221A, 222A •Russ1on' 
p E 
Elect1ves 
Curriculum in Home Economics Education 
42-44 Cr ed1ts 
3-4 Cred1ts 
8 Credits 
3 Cred1ts 
4 Cred1ts 
. 2 Cred1ts 
4 Credrts 
3 Credits 
3 Cred1ts 
1 Credrt 
.R 
R 
11 12 Cred1ts 
19Credits 
5 Cred1ts 
10 Cred1ts 
4 Cred1ts 
61-63 Cred1ts 
6-8 Credits 
4 Cred1ts 
. 5 Cred1ts 
12 Cred1ts 
6 Cred1ts 
10 Credrts 
10 Cred1ts 
8 Cred1ts 
3 Credits 
6 Credits 
6 Credrts 
9 Cred1ts 
3 Cred1ts 
R 
15Credlts 
12Credits 
6Credits 
6 Cred1ts 
33 37 Cred1ts 
Leading to the degree Bachelor of Science. Total credits required, 198. 
The curriculum is planned for those who wish to prepare for teaching homemaking 
in junior and senior high schools or Home Economics Extension Service. 
Further information appears in the sections on Teacher Educalwn and Home Eco-
nomLcs Educatwn, Courses and Programs. 
Home Economics 
A A 103 Desrgn I 
A A 261 lnter1or House Des1gn I 
Select from A A. 104, 384 
67-69Credrts 
4 Credrts 
.3 Credrts 
.3 Credrts 
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CD 236 Prmc1ple!> of Ch1ld Development 
C D 270 The lnd1v1duol and H1!> Fam.ly I 
C D 337 Development and Gu1dance 1n Later Ch.ldhood 
F & N 107 Nutr1hon and the Fom.ly'!> Food 
F & N 208 Pr1nc1ple!> of Food Preparation 
F & N 303 Fom1ly Meal Management 
F & N 305 Nutr1t1on and D1etehc!> 
H Ec I 05 Or1entohon to Home EconomiC!> 
H Ec 106. Careen in Home Economics 
H Ec 400 Profess1onal Relations 
H Mgt 375 Management 1n the Family 
H Mgt 475 Home "Management House 
H Mgt 488 Family f1nonce 
H .Eq 254 Principles m Equipment 
Housmg Select from A A 262, Arch 361, H Ec 240, H Eq 
318, 445, 446, H Mgt. 521. 
T&C 104 Textllesl 
T & C 245 Cloth1ng Selechon 
T & C 123 Pattern Making and Cloth10g Con!>truct1on •5 Cred1ts1 or 
T & C 125 Pattern Mokmg and Cloth10g Construction •4 Cred1ts• 
T & C 225 Drapmg and Cloth10g Construction t3 Cred1ts1 or 
T & C 223 Pattern Mokmg 4 Cred1ts 
Professional Education 
Ed 204 Foundation!> of Amer1can Education 
Ed 305 Methods of Teoch1ng 
Ed 426 Prmc1ple!> of Secondary Education 
H Ec 406 Observot1on and Methods of Teoch10g Home EconomiCs 
• H Ec 407 Superv1sed Teoch10g 1n Home EconomiCS 
H Ec 408 Method!> 10 Adult Homemok1ng Education 
H Ec 409 Plonnmg and Evaluating the Homemok10g Program 
Psych 230 Developmental Psychology 
P!>ych 333 Educohonol Psychology 
B1olog1col Soence!> 
Bact 200 Introductory Bocter1ology I 
Zool 155 Elementary Human Phys1ology and Anatomy 
PhysiCal Sc1ence!> 
Chem I 05, I 06 General Chem1stry 
Chern 231 Elementary OrganiC Chem1stry 
B & B 301 B1ochem1stry 
Phys I 06 Elementary PhysiCs 
Soc1ol Sc1ence 
Econ 241, 242 Prmc1ples of Econom1cs 
Govt 215 Amencon Government 
Psych 101 General Psychology I 
Soc 134 lntroduct1on to Soc1ology 
Soc 218 Introduction to Cultural Anthropology 
Humon1hes Choose from at least three areas 
H1story, Phdo!>ophy, l1terature, Fore1gn languages, Mus1c 
Wr1tten and Spoken Engl1sh 
Engl I 01, I 02, I 03 Prmople!> of CompO!>Ihon 
Sp 211 Fundamental!> of Speech 
Commun1cohon Select from Engl 204, 205 Sp 336 
l1b 106 l1brarylnstruchon 
p E 
ELECTIVES 
.3 Credits 
4 Cred1ts 
3 Cred1ts 
4 Cred1ts 
5 Cred1ts 
3 Credits 
4 Cred1ts 
1 Credit 
.R 
R 
4 Cred1ts 
4 Cred1ts 
.3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
4-5 Credits 
3-4 Cred1ts 
3 Credits 
4 Cred1ts 
3 Cred1ts 
4 Cred1ts 
9 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Credits 
3 Credits 
3 Cred1ts 
5 Cred1ts 
6 Cred1ts 
4 Credits 
.3 Credits 
4 Cred1ts 
6 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Credits 
9 Cred1ts 
3 Cred1ts 
3 Cred1ts 
R 
35Credlts 
8Cred1ts 
17 Cred1ts 
18 Cred1ts 
15 Cred1ts 
ISCred1ts 
6Cred1ts 
15-17 Cred1ts 
• Opportun1t1e!> for !>upervl!>ed teochmg 10 home economiCs are offered 10 selected Iowa schools Plans 
should be mode w.th adv1!>er and reservations f.led w1th deportment head at least four quarters before re· 
g1strohon 1n the cou~e 
Curriculum in Home Economics for General Education 
Leading to the degree Bachelor of Science. Total credits required, 198. 
This curriculum is designed for the student interested in Home Economics and in 
a broad education. As soon as possible after choosing a major, the student should plan 
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with the adviser for the selection of a series of courses that will insure a well-balanced 
program. The curriculum requirements are: 
Home Econom1cs 
A A 103 Des1gn I 
CD 270 The lnd1v1duol and H1s Fomdy I 
F & N I 07 Nutr1t1on and the Fomdy s Food 
F & N 208 Foods I 
H Ec I 05 Or1entot1on to Home Econom1cs 
H .Ec 106 Careers 1n Home Econom1cs 
H Ec 240 Introduction to Fomdy Hous1ng 
H Ec 400 Profess1onol Relot1ons 
H Ec 420A Sen1or Semmor 
H Mgt 375 Management m the Fomdy 
H .Eq. 254 Principles in Equ1pment 
T&C 104 Textdes 
B1olog1Cal Sc1ences 
Zool 155 Elementary Human Phys1ology and Anatomy 
Phys1col Sc1ences 
Chern 105, 106 General Chem1stry 6 Cred1ts1 or 
Chern 101, 102 General Chem1stry 8 Cred1ts 
Chern 231 Elementary Orgon1c Chem1stry 
SoCial Sc1ences 
Econ 241, 242 Prmc1ples of Econom1cs 
Govt 215 Amer1can Government 
Psych 101 General Psychology I 
Soc 134 lntroduct1on to Soc1ology 
Soc 218 IntroductiOn to Cultural Anthropology 
Wr11ten and Spoken Engl1sh 
Eng I 101, 102, 103 Pr1nc1ples of Compos1t1on 
Sp 211 Fundamentals of Speech 
L1b 106 l1brary InstructiOn 
p E 
Major in Consumer Economics 
4Credlts 
4Credlts 
4 Cred1ts 
5 Cred1ts 
1 Cred1t 
R 
3Credlts 
R 
I Cred1t 
4 Cred1ts 
3 Cred1ts 
3 Credlls 
5 Cred1ts 
6-8 Cred1ts 
4 Cred1ts 
6 Cred1ts 
3 Cred1ts 
3 Cred1h 
3 Cred1h 
3 Credlls 
9 Cred1ts 
3 Cred1ts 
R 
32 Cred1ts 
5 Cred1ts 
1 0· 1 2 Cred1h 
12 Cred1h 
6Cred1h 
Students interested in this major may pursue it either through Home Economics for 
Ceneral Education in the College of Home Economics or through the Department of Eco-
nomics in the College of Science and Humanities. The major is designed for students 
interested in preparing for positions which require understandings of consumer behavior 
in our economy and of conditions which influence consumption in our society. 
In addition to the Horne Economics for < ;eneral Education curriculum requirements, 
the following courses are to be completed. 
Home Econom1cs 
F & N 303 Fomdy Meal Management 
H Mgt 415 Consumer Econom1cs 
H Mgt 475 Home Management House 
H Mgt 488 Famdy F1nance 
H Mgt 490B, C, D SpeCial Problems 
H Mgt Select from 
520 Food Econom1cs 
521 Soc1al and EconomiC Aspects of Hous1r.g 
588 Famdy Econom1cs 
B1olog1Cal Sc1ences 
Bact 304 General Bocter1ology 
Phys1col Sc1ences 
Moth 104 F 1n1te MathematiCs 
Moth 105 Mathematics 1n Western Culture or 
Math 101, 102 Algebra and Tr1gonometry I, II 
Stat 201 Prmc1ples of Stot1st1cs 
Phys 106 Elementary Phys1cs 
3 Cred1ts 
3 Cred1ts 
4 Cred1h 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
5 Cred1h 
5 Cred1h 
4 Cred1h 
10 Cred1h 
5 Cred1h 
4 Cred1h 
19Credlh 
18 19Credlls 
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Soc•ol Sc1ences 
Econ 307, 308 Pr•ces & Resource Allocation 
Econ 335 Agmulturol Marketing 
Econ 409 National Income and Employment 
Econ 499B Spec1al Problems 
H1st 334, 335. Econ. H1story of the US 
lnd Adm 340 Industrial Marketing 
Psych 250 Psych of Soles & Advert1smg 
Soc 464 Commun1ty Act1on 
Philosophy Select from 
260 Introduction to Philosophy 
350 Introductory log1c 
Wr11ten and Spoken Engl1sh Select from 
Engl 205 Propaganda Analys1s 
Engl 414A Wrllmg of Reports and Techn1cal Papers 
T Jl 225 Publ1c1ty and Publ1c Relat1ons 
E lect1ves 
Maior in Home Economics for General Education 
6 Cred1ts 
3 Cred1ts 
3 Credlls 
3 Cred1ts 
6 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3-4 Cred1ts 
33-34 Cred1ts 
3 Cred1ts 
3Credlls 
30-34 Cred1ts 
Thb major offers education in all areas of home economics and permit::. choice in 
the social sciences, physical and biological sciences, English, foreign languages or math-
ematics. Students may develop an individual program in an area of special interest. 
In addition to the curriculum requirements the following courses are to be completed 
Home EconomiCs 
A A 261 lnter1or House Des1gn I 
C D 236 Prmt~ples of Chdd Development 
H .Mgt Select from 
415 Consumer EconomiCs 13 Cred1ts1 
475 Home Management House 14 Cred1ts' 
488 Famdy Fmance 3 Cred1ts1 
Add•llonal Home fconom•n from at least three d1flerent areas 
B1ol og~tal Sc 1enc es 
Bact 200 Introductory Bacter1ology I 3 Cred•ts or 
Bact 304 General Bocter1ology 5 Cred1ts 
PhysiCal Sc1ences B1ochem, Earth Sc1ence, Math , Phys, Stat 
Soc1ol SCiences Econ, H1st, Govt, Psych , Soc 
Humanll1es H1st, Phd, l1t, F l, Mus1c 
E lect•ves 
Maior in Home Management 
3 Cred1ts 
3 Cred1ts 
24 lred1ts 
3-5 Cred1ts 
33-34 Cred1ts 
.3-4Credits 
3 5 Cred1ts 
3-5 Cred1ts 
15Credlls 
15 Cred1ts 
39 46 Cred1ts 
This major IS designed for students interested in socml welfare, extension service or 
business positions requinng a background 111 home management, family economics and 
social science. 
In addition to the Home Economics for ( ;eneral Education curriculum requirements 
the following courses are to be completed. 
Home EconomiCs 22 Cred1ts 
F &. N 303 Fomdy Meal Management 3 Cred1ts 
H Mgt 415 Consumer fconom1cs 3 Cred1ts 
H Mgt 475 Home Management House 4 Cred1ts 
H Mgt 488 Famdy F •nonce 3 Cred1ts 
H Mgt 490B, C. D Spec10l Problems 3 Cred1ts 
Add1honol H Mgt 6 Cred1ts 
B1olog~tal Sc1ences 5 Cred1ts 
Boct 304 General Bacter1ology 5 Cred1ts 
Phys•cal SCiences 9 Cred1ts 
Math 104 Fm.te Mathemollcs 5 Cred1ts 
Phys 106 Elementary PhysiCs 4 Cred1ts 
Soc1al Sc1ences 
Econ 
Psych 
Soc 
Humanit1es Select from H1st, Phd., lit., F .l., Music 
Phd 260 lntroduct1on to Philosophy 4 Cred1ts or 
Phd 350 Introductory log1c 3 Cred1ts 
Wr11ten and Spoken Engl1sh 
Engl 201 IntroductiOn to l1terature 
Select from E ngl , Sp, or T Jl 
Elect1ves 
Major in International Service 
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3 Cred1ts 
6 Cred1ts 
3 Credits 
11-12 Credits 
3 Cred1ts 
3 Cred1ts 
12Credlt$ 
. 15 Credits 
6Cred1ts 
44-46 Credits 
Students in this curriculum may develop a program with emphasis in International 
Service. This is designed to provide students with a background for participation in govern-
ment or agency programs such as Peace Corps, Voluntary International Service Assign-
ments (\'I SA), etc. as well as provide an opportunity for young women to become oriented 
to national and international affairs as part of their responsibility of citizenship in its 
broadest sense. Further information appears in the section Internatwna/ Srruice Programs. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Econom1cs 
A A 384 Survey of Art 
C D 236 Pr.nCiples of Chdd Development 
F & N 302 Nutr~llon of the Child and the Family 3 Cred1ts. or 
F & N 305 Nutr~llon and D1etet1cs 4 Cred1ts 
H Ec 440 B F1eld Tr~p 
H Mgt Select from 
415 Consumers EconomiCS 13 Credits! 
475. Home Management House 4 Cred1ts 
488 Family Fmance 3 Cred1ts 
520 Food Econom1cs 3 Cred1ts• 
Add1llonal Home Econom1cs 
Phys1cal SCiences 
Geol 304 World Geography 
Geol 305 Econom1c Geography 
Soc1al Sc1ences 
Econ 334 land Econom1cs 
Govt 241 Comparat1ve Pol1t1cal Systems 
Govt 351, 352 Pol111cs of Developmg Nat1ons 
Govt Select from 
440 Br1t1sh and Commonwealth Governments 
442 Governments of Eastern As1o 
443 latm Amer1con Governments 
Soc 425 Intercultural Relations or 
Soc 445 Populot1on Problems and Pol1t1es 
Humon1t1es 
Engl 201 Introduction to l1teroture 
E ngl 354 World l1terotur e 
F l one language 
H1st Select from 
323 History of the Amer1con Not1ons 
370 The For East m Modern T1mes 
465 H1story of lot1n Amer~co 
480 Recent AmeriCa 
Phd 260 lntroduct1on to Philosophy 
Elect1ves 
31-36 Cred1ts 
3 Credits 
3 Cred1ts 
3-4 Cred1ts 
2 Credits 
3-4 Credits 
17 20 Credits 
3 Cred1ts 
3 Credits 
3 Cred1ts 
3 Credits 
6 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
18 Cred1ts 
3 Credits 
4 Cred1h 
6Credits 
18 Cred1ts 
31 Cred1ts 
22-29 Credits 
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Curriculum in Home Economics Journalism 
Administered by the Dean of the College of Home Economics. 
I .eading to the degree Bachelor of Science. Total credits required, 198. 
A variety of positions is open to women with combined training in home economics 
and journalism. Such positwns mclude editorial, advertising, radio and television and 
public relations work in media associated with home economics. 
Students in home economics with a major m journalism have opportunities for prac-
tical experience through work on campus pubhcatwns, mcluding The Jou·a Homemaker. 
published by home economics students. :\lany young women also lay foundations for 
active careers by contributing to magazines and newspapers and by participating in pro-
ductions fur the l'niversity stations \\'()J-A:\1, F:\1 and T\'. 
Home Econom1cs 
A A 103 Des1gn I 
A A 261 lnter1or House Des1gn I 
01 
A A 384 Survey of Art 
C D 236 Pr1nc1ples of Chdd Development 
CD 270 The lnd1v1dual and H1s Famdy I 
F fl. N I 07 Nutr1t1on and the Family's Food 
H Ec 105 Orientation to Home Econom1cs 
H .Ec 106 Careers in Home Econom1cs 
H Ec 240 Introduction to Famdy Hous1ng 
H Ec 400 Profess1onal Relahons 
H Ec 4208 Senior Semtnar 
H Mgt 375 Management 1n the Famtly 
H Mgt Add1t1onal Home Management 
T & C 104 Texttles 
Home Economics !Concentration of a mmtmum of 18 Cred1ts '" one area, 
may mclude requ1red courses tn that areal 
Techn1cal Journal1sm 
101 Introduction to Mass Commun1cat1on Fr 1 
Group A· 2 but no more than 4 courses 
221,222,252, 325,341· 
Group B · 2 but no more than 4 courses 
t223, 317, 326, 337, 338, 342, 352, 400A, 4008, 400C, 475, 4761 
Group C at least 3 courses 
•417, 430,431,462,463,464 
Add1!1onal 
B1olog1cal Sc1ences · 
Zool 155 Elementary Human Phys•ology and Anatomy 
Bact 200 or 304 
Phys1cal Sc1ences 
B1ochem, Chem, Earth Sc1ences, Math , Stat1st1cs, Phys, Stat 
SoCial Sc1ences 
Econ 241, 242 Prmc1ples of Econom1cs 
Govt 215 Amertcan Government 
Psych 101 General Psychology I 
Soc 134 lntroduct1on to Soctology 
Soc 218 lntroduct1on to Cultural Anthropology 
Human1hes H1st, Phtl, l1t, F L 
Wr1tlen and Spoken English 
Engl 101, 102, \03 Prmc1ples of Compos1t1on 
Sp 211 Fundamentah of Speech 
l1b I 06 l1brary lnstruct1on 
p E 
Elect1ves 
.4 Cred1ts 
3 Cr ed1ts 
3 Cred1ts 
4 Cred1ts 
4 Cred1ts 
1 Cred1t 
.R 
3 Cred1ts 
R 
1 Credll 
4 Cred1ts 
3 Cred1ts 
3 Cred1ts 
11-15 Cred1ts 
2 Cred1ts 
44-48 Cred1ts 
32 Cred1ts 
7-8 Cred1ts m1n1mum 
6-7 Credtts m1n1mum 
9 Credtts m1n1mum 
6-8 Credtts mmtmum 
8-10 Cred1ts 
5 Cred1ts 
3-5 Cred1ts 
6 Cred1ts 
3 Cred1ts 
3 Credits 
3 Cred1ts 
3 Cred1ts 
.9 Cred1ts 
3 Credits 
R 
1 4-16 Cred1ts 
18 Cred1ts 
15 Cred1ts 
12 Cred1ts 
6 Cred1ts 
41 49 Cred1ts 
In add11ton to the 198 credtts requtred for graduallon, all students must fulfdl the T Jl 490J, profess1onal 
work requtrement Involves three months full-t1me work, or equ1valent, 1n profess1onal mass commun1cat1on 6 cr I 
Curriculum 1n Household Equipment 
Leading to the degree Bachelor of Sc1ence. Total credits, 198. 
Home Economics 
A A 103 Des•gn I 
C D 270 The lnd1v1duol and H1s Family I 
F & N 107 Nutr1hon and the Fomdy's Food 
F & N 214 Foods I 
F & N 303 Fomdy Meal Management 
H Ec I 05 Or1entollon to Home EconomiCs 
H.Ec \06.Coreers 1n Home Econom1cs 
H Ec 400 ProfesSional Relot1ons 
H Mgt 375 Management m the Fomdy 
H Mgt Select from 
415 Consumer EconomiCs 3 Cred1ts• 
475 Home Management House ·4 Cred1ts• 
488 Fom•ly Hous1ng ,3 Cred1ts• 
H .Eq 254 Principles of Equipment 
H Eq 308 Home l1ghtmg and Kitchen Plonnmg 
H Eq 318 Small Equ•pment 
H Eq 400 Sen1or ObservatiOn T np 
H Eq 407 Gas and E I ectr IC Ranges 
H Eq 408. Home loundermg Technology 
H Eq 409. Home Refngerot1on 
H Eq 421 T rom.ng m Demonstrohon Techn1ques 
H Eq 422 Profess1onol Or•entohon 
H Eq 425 Semmor 
H Eq 445 House Utd1t1es 
or 
H Eq 446 House Evaluation 
T & C I 04 Text des I 
Select from 
A Arch 334 or 335 Res•dent1ol Arch1tecture 3 C red !Is 
or 
B F & N 411 Ex~eramentol Stud1es of Food 4 Cred1ts 
or 
C T & C 304 Intermediate Textdes 3 Credats 
B1olog~eol Se~ences Bact, B1ochem, Bot, Gen, Zool 
lool 155 Elementary Human Phys1ology and Anatomy 
PhysiCal Sc1ences 
Chern 105, 106or 101, 102 General Chem•slry 
Chern 231 Elementary OrganiC Chem1stry 
Moth 101 Algebra and T ngonometry I 
Phys I 06 Elementary PhysiCS 
Soc1ol Se~ences 
Econ 241, 242 Pr1ne1ples of EconomiCs 
Govt 215 Amer,con Government 
Psych I 01 General Psychology I 
Psych 250 Psychology of Sales and Adverlls•ng 
Soc 134 lntroducllon to Soe~ology 
Soc 218 lntroduct1on to Cultural Anthropology 
Humon1t1es H1st, Phd, l1t, f l , MusiC 
Wr1tten and Spoken f nglash 
E ngl I 0 I, I 02, 1 03 Pr1 nCiples of Composataon 
E ngl 414 Wr,llng of SCienllf•c Papers 
Sp 211 F undomentols of Speech 
Sp 302 TeleviSIOn and Rodao Speech 
T Jl 225 PubiiCdy and Publ1c Relot1ons 
l1b 106 l1brary lnstruchon 
p E 
E lecllv es 
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4 Cred1ts 
4 Credits 
4 Cred1ts 
4 Cred1ts 
3 Cred1ts 
I Cred1t 
R 
R 
4 Credlls 
3 4 Cred1ts 
3 Cred1ts 
4 Credtts 
3 Credah 
R 
3 Credtls 
4 Cred1ts 
3 Credtls 
3 Crcdats 
3 Credth 
2 Cred1ts 
3 Cred1ts 
3 Credth 
34Cred•ts 
6 8 Cred1ts 
4 C red1ts 
5Cred•ts 
4 Cred1ts 
6 C redah 
3 Credtts 
3 Cred1ts 
3 Cred1h 
3 Cred1ts 
3 C red1ts 
9 lredrts 
3 Cred1ts 
3Credits 
3 Cred1ts 
R 
64-66 Credats 
3 Cred1ts 
.SCred1ts 
19 21 C r ed1ts 
21 Cred1ts 
15 Credats 
18 Cred1ts 
3Cred•ts 
6 Cred•h 
40-44 Credits 
for students who ore mterested m testmg and development or go.ng mto graduate work 1n equ1pment, 
the followmg courses ore recommended Moth 102, Stat 201 
Maior in Household Equipment and Related Science 
A major area of study for students interested in scienees, mathematics and/ or graduate 
work. 
HOME ECONOMICS 59 Cred1h 
F & N I 07 Nutr1hon and the Fomdy s Food 4 C red1ts 
F & N 214 Foods I 4 Cred1ts 
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H Ec I 05 Or1entallon to Home EconomiCs 
H .Ec I 06 Careers 1n Home EconomiCS 
H Ec 400 Professional Relallons 
H Eq 254. Principles 1n Equipment 
H Eq 404 Equ1pment Technology 
H Eq 407 Gas and ElectriC Ranges 
H Eq 408 Home laundertng Technology 
H Eq 409 Home RefrtgeraiJon 
H Eq 490 Spec1al Problems 
l1ghtmg 
Add1t1onal 
425 Semmar 
T&C 104 Textdes 
Group I 
F l\ N 215 Foods II 
and 
F & N 411 Expertmental Stud1es of Food 
or 
T & C 304 lntermedtote Textdes 
and 
Chern 466 Textde Chem1stry 
Group II 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
4 Cred1ts 
3 C red1ts 
4 Cred1ts 
Home economiCs courses 1n add1t1on to ma1or area and to home economiCs courses 
B1olog1Cal SCiences 
Bact 304 General Bacter1ology 
PhysiCal Sc1ences 
I Credll 
.R 
R 
3 CredJis 
4 Cred1ts 
3 Cred1ts 
4 Cred1ts 
3 Cred1ts 
6 Cred1ts 
2 Cred1ts 
3 Cred1ts 
7 Cred1ts 
15 Cred1ts 
l1sted 
5 Cred1ts 
Chern 101, 102 or 105, I 06 General Chem1stry 
Chern 103 SystematiC InorganiC Chem1stry 
Chern 231 Elementary OrganiC Chemtstry 
6-8 CredJis 
Math 101 Algebra and Trtgonometry I 
Math 102 Algebra and lr1gonometry II 
Math 110 AnalytiC Geometry and Calculus I 
Moth 211 Anolyt1c Geometry and Calculus II 
Phys 111, 112, 113 General Phys1o 
Phys or Chern Elect1ves 
Stat 201 Pr 1 nt~pl es of StoiJsiJcs 
SoCial Se~ences 
Govt 215 Amer1con Government 
Add1t1onal 
Wr1llen and Spoken Engl1sh 
Engl 101, 102, 103 Prmc1ples of Compos11lon 
Engl 414 Wr1tmg of SCieniJhc Papers 
Sp 211 Fundamentals of Speech . 
L1b I 06 l1brary lnstrucllon 
Fore1gn languages F l 201,202 French· or 
p E 
F l 23 I, 232 German or 
F l 221 A, 222A Russ1an• 
4 Cred1ts 
5 Cred1ts 
5 Cred1ts 
5 Cred1ts 
5 Cred1ts 
4 Cred1ts 
12 Cred1ts 
3 Cred1ts 
5 Cred1ts 
3 CredJis 
12 Cred1ts 
9 Cred1ts 
3 Cred1ts 
3 Cred1ts 
R 
5 Cred1ts 
54-56 Cred1ts 
I 5 Cred11!. 
15 Credits 
6 Cred1ts 
6 Cred1ts 
3 Cred1ts 1 Jl 225 PubliCity and PubliC Relat1ons 
E lecllv es 33-35 Cred1ts 
Curriculum in Institution Management 
Leading to the degree Bachelor of Science. Total credits required, 198. 
For men selecting a major in this department, the following adjustments will be made· 
Add-recommended electives ( 8 credits); omit-F. & N. 303, H. Ec. 105 and H. Mgt. 
37 5 (total 8 credits). 
The three majors within the Institution :\lanagement curriculum, ( "ollegc Food and 
Housing Administration, Hestaurant :\1 anagement, and ~chool Food Service, meet the 
academic requirements for membership in the American I >ietetic Association and qualify 
the stooent for an internship approved by the Association. (;raduates ot th1s curriculum 
are eligible for membership in the American School Food Service Association and the 
:'\: ational Hestaurant ,\ssociation. 
By careful planning of program and use of electives, a student majoring in School 
Food Service may meet the certification requirements for teaching home economics in 
high school. 
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The following courses, totaling 152-154 credits, are required for each degree student 
m Institution Management. Additional courses for each specific major will follow. 
Home Econom1s . 
A A \ 03 D estgn I 
C D 270 The lnd1v1dual and H1s Family I 
F & N \07 Nutrition and the Famdy's Food 
F & N. 2 \ A Foods I 
F & N 215. Foods II 
F & N. 303 Famdy Meal Management 
H Ec \05 Or1entallon to Home Econom1cs 
H.Ec. 106. Careers in Home Economics 
H Ec. 400 Professional Relations 
H Mgt. 375. Management 1n the Famdy 
H .Eq. 254. Principles in Equ1pment 
I Mgt 287 lntroduct1on to Food Serv1ce Management 
I Mgt 380 Ouant1ty Food Product1on Management 
I Mgt 400 Study Tour 
I. Mgt 404 Sem1nar 
I Mgt 484 Purchasing . 
I. Mgt 485 Equ1pment 
I Mgt 487 Organ1zat1on and Management 
I Mgt. 488. Personnel Management m Institutions 
I. Mgt. Selections . 
T & C. \04. Textiles 
Concentration A 
B. & B 301. Biochemistry 
Ed. 305A Methods ofT eoching 
F & N 305. Nutrition and D1etet1cs 
F & N 411 Experimental Studies of Food 
or 
Concentration B 
Econ 305 Labor Econom1cs and Labor Relations 
I Ad 3650 Bus1ness Law I 
I Ad. 385 Account1ng II 
I Mgt Selection 
Btological Sc1ences 
Bact 304 General Bacteriology 
Zool 155 Elementa-ry Human Phys1ology and Anatomy 
Phys1cal Sc1ences 
Chern 105, 106 or I 01, I 02 General Chem1stry 
Chern 231 Elementary Organic Chem1stry 
Select from Biochem, Chern , Earth Science, Math, Phys 
Soc1al Sc1ences . 
Econ 241, 242 Prtnc1ples of EconomiCs 
Govt 21 5 Amertcan Government 
Psych 101 General Psychology I 
Soc. 134. Introduction to SoCiology. 
Soc 218 Introduction to Cultural Anthropology 
Human1t1es Hist., Phil , L1t, F L, MusiC 
Wr~tten ond Spoken English .. 
Engl. 101, 102, 103. Principles of Composihon 
Sp. 211 Fundamentals of Speech 
Ad 384 Accounting I . 
L1b 106 Library Instruction 
p E 
., 
Major in College Food and Housing Administration 
60 Credits 
4 Credtts 
4 Credtls 
4 Credtts 
4 Cred1ts 
4 Credtls 
3 Cred1ts 
l Credit 
.. R 
R 
4 Credits 
3 Cred1ts 
2 Credits 
4 Credtts 
I Cred1t 
2 Cred1ts 
4 Cred1ts 
4 Cred1ts 
3 Credth 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
14 Cred1ts 
3 Cred1ts 
3 Cred1ls 
4 Credits 
4 Credits 
12 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Credits 
.. 10 Cred1ts 
5 Cred1ts 
5 Cred1ts 
15 Credits 
6-8 Cred1ts 
4-5 Cred1ts 
2 5 Cred1ts 
18 Cred1ts 
6 Credits 
3 Cred1ts 
3 Credits 
3 Cred1ts 
3 Cred1ts 
15 Cred1ts 
12 Credits 
.9 Credits 
3 Cred1ts 
4 Credits 
R 
6 Credits 
In addition to the curriculum requirements the following courses are to be completed· 
Home Economics 
I. Mgt. 486A. lnst1tuhon Management Experience 
I Mgt. 486B Institution Management Exper1ence 
I Mgt 489. House Admmistration 
I.E 475 Motion and Time Study 
I E Selection. 
Electives. 
2 Credits 
3 Credits 
3 Credits 
8 Credits 
3 Credifl 
3 Credits 
.30-32 Credits 
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Major in Restaurant Management 
1 n addition to the curriculum requirements the following courses are to be completed: 
Home Economics 
I Mgt 486A lnst1tutlon Management Exper1ence 
I Mgt 4868 lnst1tut1on Management Exper1ence 
Electives 
Major in School Food Service 
2 Cred1ts 
3 Cred1ts 
5 Cred1ts 
39-41 Credits 
In addition to the curriculum reqUirements the following courses are to be completed: 
Home Econom1cs 
F & N 410 Nutrlt1on Dur1ng Human Growth and Development 
I Mgt 486A lnslltut1on Management Exper1ence 
I Mgt 4868 lnst1tut1on Management Exper1ence 
Ed 204 FoundatiOns of Amer1can Educat1on 
Electives 
Technical Institute in Food Service Management 
3 Cred1ts 
1 Cred1t 
2 Cred1ts 
6 Cred1ts 
3 Cred1ts 
35 37 Credits 
For the outline of courses for the two-year Technical Institute in Food Service Man-
agement, see Technzcal Institute. The graduate is awarded an Associate Degree in Food 
Service Management. The six quarters of study include courses related to business man-
agement and large quantity food production and service, as well as courses which con-
tribute to a general education. 
The Technical Institute Program is designed to prepare men and women for middle 
management career positions in all phases of food service. One purpose of the program 
is to help establish standards for technical food service education in Iowa. Enrollment 
is limited to a maximum of 20 new students each year. 
Curriculum in Physical Education for Women 
I .eadmg to the degree Bachelor of ~nenn·. Total credits required, 1 ~8. 
See Cu/1,·,!-!.c uj Sc tell<,. and lltii//UIItlt<'' for (;roup Hequirement~ leading to a degree 
through the ( 'ollegl' of Science and J I UI"1anities. 
The curriculum 111 physl(:al education for women prepares the student to teach physical 
education and/ or dance in the elementary and secondary schools. < )thcr opportunities 
mclude professional work in related areas. 
Phy s1cal E ducal! on 
190 lntroducllon to Phys1cal Educat1on 
265 Fundamentals of Modern Dance 
452 E valuat1on 1n Phys1cal Educat1on 
480 Sc1enllf1c Bases of Phys1cal EducatiOn 
Health fducat1on 
F & N 107 Nutr1t1on and the Famdy s Food 
Hyg 1 04A 8 Health E ducallon 
Hyg 304 School Health Problems 
Profess1onal Educat1on 
fd 204 Foundat1ons of Amer1can EducatiOn 
Ed 305 Methods of Teachmg 
Ed 426 PrinCiples of Secondary Educat1on 
P E W 385 Techn1ques and Methods of Soc1al Folk and Square Dance 
PEW 417 Superv1sed Teach.ng m Phys1cal Education 
P E W 470 Elementary School Phys1cal EducatiOn 
PEW 471 Elementary School Phys1cal Education Teach1ng Methods 
Psych 230 Developmental Psychology 
Psych 333 Educat1onal Psychology 
81olog•cal Sc1ences 
Zool 155 Elementary Phys1ology and Anatomy 
Zool 359 K1nes1ology 
PhysiCal Sc1ences 
Physics I 06 Elementary Phys•cs 
Soc1al SCiences 
13 Cred1ts 
3 Cred1ts 
1 Cred1t 
4 Credits 
5 Cred1ts 
11 Credits 
4 Credits 
4 Cred1ts 
3 Cred1ts 
30 Cred1ts 
3 Cred1ts 
4 Credits 
3 Cred1ts 
2 Cred1ts 
9 Cred1ts 
2 Cred1ts 
1 Cred1t 
3 Cred1ts 
3 Cred1ts 
10 Cred1ts 
5 Credlls 
5 Cred1ts 
. 4 Cred1ts 
4 Cred1ts 
15 Cred1ts 
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Econ 241 Pr1nc1ples of Econom1cs 
Govt 215 Amertcan Government 
Psych 101 General Psychology I 
Psych 430 Psychology of Adolescence 
Soc \34 lntroduchon to Soc1ology 
Human1l1es ... 
H1story 
Engl 201 Introduction to l1terature 
Mus1c 354 Mus1c Apprec1at1on 
A A 384 Survey of Art 
lib 106 library Instruction 
p E 
Wr~tten and Spoken Engltsh 
Eng I 101, 102, 103 Prmc1ples of Compos1t1on 
Sp 211 Fundamentals of Speech 
"Concentrallons ... 
3 Cred1ts 
3 Credtts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
h Cred1ts 
3 Cred1ts 
2 Cred1ts 
R 
9 Credtls 
3 Cred1ls 
11 Cred1ts 
3 Cred1ts 
3 Cred11s 
12 Cred1ts 
15 Credtls 
*Students who do not elect to complete a half-ttme teachmg f1eld 1n an approved area Must take a con· 
centra!Jon of 15 cred1ts, above those requ1red 10 the ma1or program, tn any selected area withm the Un1versity 
Major in Physical Education for Women 
In addition to the <:urriculum reqUirements the following courses are to be compll'ted: 
P E 150, 151, 152 Fundamentals of Phys1col Educat1on Acl1v1t1es 
P E 250, 251, 252 Fundamentals of Phys1col EducatiOn Acllv1t1es 
p E 270, 271 OffiCiatmg 
P E 390, 391, 392 Educat1onal Bases of Phyma\ Educat1on 
B10log1cal Sc1ences 
Zool 102 The An1mal Kmgdom 
Phys1cal Sc1ences 
Chern 105, 106 or 101, 102 or lOlA, 102A General Chem1stry 
Soc10l Sc1ences 
Econ 242 PrinCiples of Econom1cs 
Soc 364 Group Dynamtcs 
Wr1tten and Spoken Engltsh Select from 
Engl 204 Intermediate Compos1t1on 
Engl 205 Propaganda Analysts 
Engl 304 Advanced Compos1t10n 
Engl 414A. Wrt11ng of Reports and TechniCal Papers 
Electtves 
5 Cred1ts 
.6 8 Cred•ts 
3 Credtls 
3 Credtls 
3 Cred1ts 
3 Cred1h 
4 Cred1ts 
18 Cred1ts 
5 Cred1ts 
6 8 Cred1ts 
6 Cred1ts 
3 Cred1ts 
2\ 23 Cr edtts 
The slate requ1rement of a m1n1mum of 30 cred1ts to qualdy to leach phystcal educat1on hallt1me or less 
can be met by complet1ng P E W 150, 151, 152, 190, 250, 251, 252, 265, 385, 390, 391, 392 
Major in Physical Education-Dance Option 
In addition to the curnculum requ1rements 
P E 150, 151, 152, 250, 251, 252 F undo menials of Phymol 
P E 210,211,212 Compos1l1on, ConcertDance,Techntques 
P E 310, 311 Dance Product1on 
P E 380 History and Philosophy of Dance 
P E 386 Methods of Teachtng Modern Dance 
P E 390, 391, 392 EducaiJonal Bases of Phys1cal Educallon 
P E 490D SpeCial T epiCs 1 n Dance 
Phystcal Sc1ences 
A A 103 Des1gn I 
Human11les 
Commun1ca!tve Arts 
Elect1ves 
the following courses are to be completed: 
E ducal ton Act1v tit es 
I cr each 
Select 3 courses 3 Cred1ts 
3 Credtls 
2 Cred1ts 
3 Cred1ts 
3 Cred1ts 
10-12 Credits 
1-4 Cred1ts 
6 Cred1ts 
4 Cred1ts 
3 Cred1ts 
6 Cred1ls 
22 27 Cred1ts 
Any student w1lh a teach1ng ma 1or tn another area con qualify to teach dance acflvlltes half lime or less 
by complel1ng P E W 117, 118,265,210,211,212,310,311,380,385,386, 470A, 472, Mus1c 354, A A 
384, Zool 155 
Certification to Teach Physical Education in Elementary Schools 
In addition to the requirements of the maJor program leading to seconda~ school 
certification, students desiring to receive kindergarten through twelth grade certification 
in physical education must complete the following <:ourses· 
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C D 337 Development and Gu1dance 1n later Chddhood 
C D 366 Ac1tv11tes and Mater1al!. 
C D 444 Prmc1ples of Teach1ng 1n the Elementary Schools 
P E 472' Creat1ve RhythmiC Act1v1t1es for Elementary School Chddren 
P E 473' Gomes and Act1V1hes lor E lementory School Children 
MusiC 364. Creat1ve Acl1vll1es 1n Mus1c 
• These toke the place of 471 l1sted 1n the mo1or program 
3 Credits 
3 Cred1ts 
2 Credits 
2 Cred1ts 
2 Cred1ts 
3 Credlls 
Provl!.lon for teochmg 1n on elementary as well as a secondary program wdl be mode m P E 417, Super-
vised Teoch1ng of Phys1cal Educohon 
Curriculum in Textiles and Clothing 
Leading to the degree Bachelor of Science. Total credtts requtred, 1 ~R 
Five majors are offered 111 the Textiles and ( 'lothing I >epartment: :\lerchandising, 
( 'lothing, Textiles, Textile and < 'lothing I >esign, and Textiles and Helatcd Science. 
Home Econom1cs 
A A 103 Des1gn I 
A A 384 Survey of Art 
C D 270 The lnd1v1duol and H1s Famdy I 
F & N 107 Nutrd1on and the Family's ~ood 
H Ec 105 Or1entot1on to Home Econom1cs 
H .Ec 106 Careers 10 Home Econom1cs 
H Ec 400 Profess1onol Relot1ons 
H Mgt 375 Management m the Family 
T fl. C 104 Textiles 
T fl.. C 123 or 125 Pattern Mak1ng and Cloth1ng Construction 
T & C 245 Clothmg Select10n 
T fl. C 304 lntermed1ote Textdes 
T ~ C 365 Profess1onol Opportun1t1es 1n Textiles and Cloth1ng 
T & C 401 Sen10r Study Tour 
T & C 410 Textdes and Clothmg Deportment Semmor 
T & C 414 H1stor1C Textiles 
T & C 464 Fomdy Cloth1ng Comumpt1on 
B1ologlcol Sc1ences 
Zool 155 Elementary Human Phys1ology and Anatomy 
Human1t1es H1st, Phd , L1t, f L , Mus1c 
H1st 205, 206 lntroduchon to Western C1vd1zot1on 
PhysiCal SCiences 
Chern 105, I 06 or I 01, I 02 General Chem1stry 
Chern 231 Elementary Orgon1c Chem1stry 
SoCial SCiences 
Econ 241, 242 Prmc1ples of E conom1cs 
Govt 215 AmeriCan Government 
Psych 101 General Psychology 
Soc 134 lntroduct1on to SoCiology 
Soc 218 lntroduct1on to Cultural Anthropology 
Wr11ten and Spoken Engl1sh 
Engl 101, 102, 103 Pr1nc1ples of Compos111on 
Sp 211 Fundamentals of Speech 
L1b I 06 L1brory lnstruct1on 
p E 
Maior in Merchandising 
4 Cred1ts 
3 Cred1ts 
4 Cred1ts 
4 Cred1ts 
I Cred1t 
.R 
R 
4 Cred1ts 
3 Cred1ts 
4-5 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
R 
I Cred1t 
3 Cred1ts 
3 Credlls 
5 Cred1ts 
6 Cred1ts 
6-8 Cred1ts 
4 Cred1ts 
6 Credlls 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Credlls 
9 Cred1ts 
3 Cred1ts 
R 
43-44 C r ed1ts 
5 Cred1ts 
9-15 Cred1ts 
10-12 Cred1ts 
18 C red1ts 
12 Cred1ts 
6Cred1ts 
This major prepares thl' student for work Ill merchandising; supervised work cx-
Pl'ricnce in a department stofl• may be arranged. 
In addition to the curriculum requirements thl· following courses are to be completed 
Home Econom1cs 
A A 213 F osh1on lllu stratton I 
A A 150 Drowmg I 
A A 261 lnter1or House Des•gn I 
3 C redlls 
3 Cred1ts 
3 Cred1ts 
24 Cred1ts 
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H. Mgt. 415. Consumer Economics 
or 
Econ. 305. labor Economics and labor Relations . 
T & C. 225. Draping and Clothing Construction 
T & C. 345. Costume Design and Selection 
T & C. 404. Advanced Textiles . 
T & C. 454. History of Costume 
Biological Sciences· Bact., Biochem , Bot, Gen, Zool . . 
Physical Sciences· Biochem., Chern., Earth Scaence, Moth , Phys., Stat 
Social Sciences ..... 
Econ. 466. Retoiltng .. 
Psych. 250. Psychology of Soles and Advertisang. 
Soc. 380. Social Relations in Industry 
I. Ad. 365D. Business law I ... . 
I. Ad. 384. Accounting I. .... . 
T Jl. 225. Publicity and Public Relations 
or 
T Jl. 325. Technical Advertising 
Electives .............. . 
Maior in Clothing 
3 Credits 
.3 Credits 
3 Credits 
3 Credits 
3 Credits 
3 Credits 
3 Credits 
.3 Credits 
3 Credits 
2-4 Credits 
9 Credits 
3 Credits 
4 Credits 
3 Credits 
36-41 Credits 
This major is planned for students interested in teaching (in stores, home or extension), 
custom dress making, or working with pattern companies. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Economics .. 
A.A. 150. Drawing I ..... . 
A.A. 213. Fashion Illustration I . . 
A.A 261. Interior House Desagn I (3 Credits) 
or 
A A. 335. Textile Design I (4 Credits) 
H .Eq. 254. Principles in Equipment 
T & C. 225. Draping and Clothing Construction 
T & C. 326. Children's Clothang 
T & C. 345. Costume Design and Selection 
T & C. 404. Advanced Textiles .... 
T & C. 454. History of Costume 
Additional Clothing Construction. 
Biological Science Bact., Biochem , Bot., Gen., Zool 
Physical Sciences Biochem., Chern , Earth Science, Moth., Phys, Stat 
Electives. . . . . . ....... . 
Maior in Textiles 
30-31 Credits 
3 Credits 
3 Credits 
3-4 Credits 
.3 Credits 
.. 3 Credits 
.. 3 Credits 
.3 Credits 
.3 Credats 
.3 Credats 
.3 Credits 
3 Credits 
2-4 Credits 
48-54 Credits 
This major prepares the student for work in quality control laboratories or as a 
consultant for promotional work in textiles. 
In addition to the curriculum requirements the following courses are to be completed: 
Home Economics.. . . . . . 
A.A. 344. Weaving ......... . 
H.Eq. 254. Principles in Equipment ... · · · · · · · · · · · · · 
H. Eq. 408. Home laundering Technology 
T & C. 404. Advanced Textiles .... 
T & C. 490A. Special Problem anT extiles 
Biological Sciences ..... 
Bact. 304. General Bacteriology . 
Physacol Sciences ..... 
Chern. 103. Systematic lnorgonac Chemistry. 
Chern. 211. Quantitative Analysis. 
Chern. 466. Textile Chemastry . 
Math.. . . . . . . . . ... · · · 
Phys. 106. Elementary Physics ... 
Written and Spoken English. . . . . . . . · · 
Engl. 414A Technical Research and Busaness Report Wrahng 
Stat. 201. Principles of Statistics 
Electives ....... . 
3 Credats 
.3 Credits 
.. 4 Credits 
3 Credits 
3 Credits 
5 Credits 
4 Credits 
5 Credits 
.4 Credits 
. .. 3 Credits 
4 Credits 
.3 Credits 
16 Credits 
5 Credits 
20 Credits 
3 Credits 
5 Credits 
37-40 Credits 
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Maior in Textile and Clothing Design 
This major is planned for students interested in designing. 
In addition to the curriculum reqUirements the following courses are to be completed: 
Home Economics 
A A 150 Drow1ng I 
A A 213 Fosh1on lllustrollon I 
A A 344 Croft Des1gn I 
A A 335 Textile Des1gn I 
A A 485 Med1evol, Reno1ssonce and Or1entol Art 
A A 486 Modern Art 
T & C 225 Dropmg and Clothmg Construction 
T & C 326 Children's Clothmg 
T & C 345 Costume Des1gn and Seleclton 
T & C 454 H1story of Costume 
T & C 490D SpeCial Problem 10 Des1gn 
B•ologJCal Se~ences Bact , Btochem, Bot, Zool 
Phys~eol Sc1ences Btochem, Chem, Earth SCience, Moth, Phys, Stat 
Elechves 
Maior in Textiles and Related Science 
33-35 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
4 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
2-4 Cred1ts 
3 Cred1ts 
2-4 Cred1ts 
44-51 Cr ed1ts 
This major is for the student who is interested in textiles research or graduate study. 
Home Economics 
AA 103 Destgnl 
C D 270 The lnd1v1duol and H1s Fomdy I 
F & N I 07 Nutr1hon and the Family's Food 
H Ec I 05 Ortentohon to Home EconomiCs 
H .Ec 106 Careers in Home Economtcs 
H Ec 400 Profess1onol Relot1ons 
H Mgt 375 Monogement1n the Fomdy 
H Eq 254 Principles in Equ1pment 
T & C \04 Text.les 
T & C 123 or 125 Pattern Mok•ng and Cloth1ng Construcllon 
T & C 245 Cloth1ng Select1on 
T & C 304 Inter medtote T ex tiles 
T & C 401 Sen1or Study Tour 
T & C 404 Advanced Textiles 
1 & C 410 Textiles and Clothmg Deportment Sem1nor 
1 & C 414 H1stor1C Text.les 
or 
T & C 454 H1story of Costume 
B1olog~eol SCiences 
Bact 304 General Bacter•ology 
Zool 101 and 102 General Zoology 8 Cred1ts 
or 
Zool 155 Elementary Human Phys•ology and Anatomy 5 Cred1ts 
Phys~eal SCiences 
Chem 101, 102 or 105, 106 General Chem1stry 
Chem I 03 Systemahc InorganiC Chem1stry 
Chem 211 Ouanhltve Analysts 
Chem 334, 335 OrganiC Chem1stry 
Chem 466 Textile Chemtstry 
Math 101 Algebra and Trtgonometry I 
Math 102 Algebra and Tr1gonometry II 
Moth 110 AnalytiC Geometry and Calculus I 
Moth 211 Anolyt•c Geometry and Calculus II 
Phys 1\1, 112 General Phys1cs 
SoCial SCiences 
Econ 2!41, 242 Prmc1ples of EconomiCs 
Govt 215 AmeriCan Government 
H1st 205, 206 lntroduct1on to Western C•vil1zohon 
Psych 1 OJ General Psychology 
Soc 134 Introduction to Sociology 
Soc 218 lntroducllon to Cultural Anthropology 
Wr11ten and Spoken English 
4 Cred1ts 
4 Cred1ts 
4 Cred1ts 
I Cred1t 
R 
R 
4 Credtts 
3 Credtts 
3 Credtts 
4-5 Credits 
3 Cred1ts 
3 Cred1ts 
R 
3 Cred1ts 
1 Cred1t 
3 Cred1ts 
5 Cred1ts 
5-8 Credits 
6-8 Cred1ts 
4 Credlls 
5 Cred1ts 
6 Cred1ts 
4 Credits 
5 Cred1ts 
5 Credlls 
5 Cred1ts 
5 Cred1ts 
8 Cred1ts 
6 Cred1ts 
3 Cred1ts 
6 Cred1ts 
3 Cred1ts 
3 Cred1ts 
3 Cred1ts 
40-41 Cred1ts 
I 0-13 Cred1ts 
53-55 Cred1ts 
24 Cred1ts 
15 Cred1ts 
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Engl. 101, 102, 103. Principles of Composition. . . . . . . . . . . . . ........ . 
Engl. 414A. Technical Research and Business Report Writing . . . . . . ....... . 
Sp. 21\. Fundamentals of Speech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lib. 1 06. library Instruction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 
F. l. 201, 202. (French) or 
231, 232.(German) or 
. 9 Credits 
. .3 Credits 
.3 Credits 
. • R 
221 A, 222A. (Russian). . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . ............. 6 Credits 
P. E ............. · .... · . · · . · . · · . · . · ..... · . . . . . . . . . . . . . . . . . . . 6 Credits 
Electives. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. 38-44 Credits 
~ .. 
t 
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College of 
Sciences and 
Humanities 
. The compl~xities of modern l~e can no longer be appreciated or faced intelligently 
Without the basic knowledge provtded by education in the sciences and the h 't' 
Th · ·u f · 1 umam 1es. e activi es o agncu ture, commerce, government, industry and medicine depend more 
and more .on the developm~nt and communication of ideas and values provided by those 
prepared 1~ the mathematl~al, physical, biological and social sciences and in history, 
language, hte~ature and phtlosophy. Opportunities for careers as scientists, technicians, 
managers, wnters and teachers thus arise in laboratories, offices and classrooms under 
diverse sponsorship and for manifold purposes. 
Curriculum in Sciences and Humanities 
Leading to the degree Bachelor of Science. 
Group Requirements 
As a prerequisite to graduation, to insure breadth of educational experience, and to 
provide a foundation for later work in a major field, each student must complete, some 
lLme during the four years, credits in the basic areas of learning specified below. A mini-
mum total of 105 credits must be distributed in the seven groups. \\'he rever the semicolon 
appears in this list, it means "and/ or." 
I. Written and Spoken English Engl. 101, 102, 103, Sp 211, Engl 205; 304, 414 
II. Mathematics; Statistics; Computer Science. 
Ill. Chemistry; Physics; Earth Science; Biochemistry; Biophysics. 
IV. Botany; Zoology; Bacteriology; Genetics. 
V. Economics; Sociology; Psychology; Government; Industrial Administration 
(except courses in accounting) Govt 215 is required ot all students 
VI. History; literature; Philosophy. 
VII. Foreign languages. At least 9 credits in one language. 
General Requirements 
15-21 
15-21 
9-21 
9-21 
9-21 
9-21 
9-21 
Degree programs must be approved by the department of the major (see list of majors 
below) and by the Dean of the College of Sciences and Humanities. All candidatrs for a 
degree m the College of Sczences and Humamtzes are expected to aclueve a passmp prade 
111 every course pursued in this College J<:ach degree program will contain: 
( 1) At least 198 credits, including the basic group requirements described above, 
the major, two minors, and electives (which may include ROTC). To these must 
be added six quarters of physical education and a course in library science. 
( 2) One major, minimum of 30 credits, and two minors, totaling at least 30 credits, 
related to each student's basic educational objectives. See, however, the Distributed 
Studies Program, described below, which requires essentially four minors totaling 
60 credits. Credits applied to the basic group requirements may not be counted 
toward the major or the minors. Student programs may contain a number of 
elective credits beyond the basic group requirements and the major and minors. 
The student will plan a program as follows: 
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Freshman Year 
During this year, the student must complete 9 credits in written English (Group 1) 
and at least 10 credits in the mathematical sciences (Group 2). In addition, 24 to 27 credits 
will be chosen from courses offered by departments in Groups 3, 4, or 5, with more than 
one group represented. Students in Naval Science may postpone completion of group 
requirements equivalent in credits to the required work in Naval Science. 
Sophomore Y eor 
If only four of the seven groups were represented in the freshman year, the sophomore 
program must include courses in a flfth group (minimum of 3 credits). During the sopho-
more year the student may experiment further with the basic fields of learning, in order to 
discover aptitude and interest, or may elect courses in a field already chosen, including 
related work suggested by the major department Normally, the student should know by 
the third quarter of the sophomore year what his major will be. 
Junior and Senior Years 
( 1 ) The completion of whatever group requirements remain after the freshman and 
sophomore years. 
(2) The completion of the major and two minors (defined under General Require-
ments). 
( 3) Elective courses. 
Each student must work out a complete program of courses for the junior and senior 
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years in co~ference ~i!h the head of the major department or his representative. 
A maJor consisting of at least 30 credits may be chosen from the following llsl See 
Index for page references. 
Bacteriology 
Btochemistry 
Biophysics 
Botany 
Chemistry 
Computer Science 
Earth Science 
Economics 
English 
Foreign Languages 
Genetics 
Government 
History 
Industrial Admtnistration 
Mathematics 
Metallurgy 
Music 
Naval Science 
Phtlosophy 
Physical Education for Men 
Physical Education for Women 
Physics 
Psychology 
Sociology 
Speech 
Statistics 
Science Journalism 
Zoology 
The two minors, totaling 30 credits, should be related to the student's basic educational 
objectives and should be composed of courses ordinarily of senior college rank. These 
minors may be chosen from the list of fields which appears above, and from the following: 
Air Science, Climatology and Meteorology, Military Science, Telecommunicative Arts, 
or fields in other colleges. U justified by the student's vocational objective, a minor may 
include closely related courses offered by more than one department. 
Distributed Studies Program in the Sciences and Humanities 
For opportunities in Distributed Studies, see Index. 
Degree programs in Distributed Studies must include the following: 
( 1) Courses to fulfill the group requirements as described under Curriculum in Sci-
ences and Humanities above. Courses selected to meet group requirements should 
also provide prerequisites for courses to be used in (2) and (3) below. 
( 2) Concentrations in four related fields of study, each field to consist of from 9 
to 21 credits, all totaling 60 credits. Courses acceptable in the field concentrations 
must be based on a prerequisite of three or more courses. Fields may be those 
of departments either within or outside the College of Sciences and Humanltles, 
as well as certain non-departmentalized areas of instruction. 
( 3) Electives chosen only from courses numbered 300 or above, except with permission 
of the Dean. 
Preparation for the Study of Law 
Preparation may be made for the study of law by the satisfactory completion of three 
years of study under the curriculum in Sciences and Humanities. If followed by transfer 
of suitable credits from later study at a recognized law college, Iowa State University will 
grant the degree Bachelor of Science. The program at Iowa State should be planned not 
later than the sophomore year and must be approved by the department concerned and 
by the Dean. Students commonly use majors in Economics, Sociology, English, Speech, 
History, Government, Industrial Administration, Psychology or Distributed Studies to 
prepare for the study of law. 
Preparation for the Study of Medicine 
Students preparing for the regular curriculum in Veterinary Medicine may take the 
preliminary years in the College of Sciences and Humanities, as outlined in the preceding 
pages, with modifications suggested by the student's adviser. Students in Veterinary Medi-
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cine who wish to receive both the degrees Doctor of Veterinary Medicine and Bachelor 
of Science will take at least three years' work in the curriculum in Sciences and Humani-
ties. Such a program must have the approval of the Dean of Sciences and Humanities 
and the Dean of Veterinary Medicine. 
Students preparing for the study of human medicine or medical technology will take 
at least the work of the first three or four years of the curriculum in Sciences and Humani-
ties. The general outline, as described in the preceding pages, will be followed with modi-
fications in terms of the requirements of the medical or hospital school which the student 
plans to enter. Modifications will be suggested by the student's adviser and submitted to 
the Dean of the College of Sciences and Humanities for approval. Students completing 
three years of preprofessional work at Iowa State University may fmish requirements of 
the curriculum in Sciences and Humanities by transfer of acceptable credits from a rec-
ognized medical or hospital school. 
Preparation for International Service 
Academic study of international affairs and pre-professional training for careers in 
the foreign service, other government agencies, or in foreign trade sections of business, 
are provided through the International Service Program. Students in this program will 
major in Economics, Government, History, Industrial Administration, Foreign Languages, 
or Sociology. 
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Curriculum in Chemistry 
In addition to the courses listed below each student will be required to include physical 
education in his schedule each quarter during the freshman and sophomore year. 
FALL QUARTER 
Cred1ts 
Chern. 100 
General Chem1stry 
Chern 102A or 
Pr1n of Modern Chern 
Chern 107. 4 
Prm of Compos1t1on 
Engl 101 3 
Anal Geom and Calc 
Math 110 5 
Elementary German 
F L 131 4 
17 
WINTER QUARTER 
Freshman Year 
Chern 100 
Syst lnorgan1c Chern 
Chern 103 or 
Prm of Modern Chern 
Chern 108• 
Pr1n of Compos1tlon 
Engl. 102 
Anal Geom and Calc II 
Math 111 
Elementary German 
F L 132 
Cred1ts 
4 
3 
5 
4 
17 
SPRING QUARTER 
Quantitative Analysis 
Chern. 214 
Prin of Composition 
Engl 103 
Anal Geom and Calc Ill 
Math 112 
Elementary German 
F L 133 
Credits 
5 
3 
5 
4 
17 
• Students w1th super1or trammg 10 h1gh school mathematics, chem1stry and physics may expect to begin 
with Chern 107, 108 and Math. 110, 111 
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FALL QUARTER WINTER QUARTER 
Credits 
Sophomore Year 
lnorgon1c Cheml!.try Ouonlltotive AnalysiS 
Chem 203 3 Chem 215 
General Phys1c.s General PhysiCs 
Phys 221 5 Phys 222 
Amer Government Electives 
Govt 215* 3 
E lecll ves 6 
17 
---- --·-
• May be token any quarter after the freshman year 
Physical Chem1stry 
Chem 325, 327 
OrganiC Chem1stry 
Chem 331, 330 
Fundamentals of Speech 
Sp 211 
Elective 
Adv Inorganic Chem1stry 
Chem 401, 402 
Approved E ngr 
Elect1ve 
Electives 
6 
5 
3 
3 
17 
5 
3 
9 
17 
Junior Year 
Phys1col Chem1stry 
Chem 326, 327 
Orgon1c Chem1stry 
Chem 332, 330 
E lecllves 
Senior Year 
Approved E ngr 
Elecllv es 
Electives 
5 
5 
6 
16 
6 
4 
7 
17 
3 
13 
16 
SPRING QUARTER 
Phys~c:ol Chem1stry 
Chem 224 
Pr1n of Orgon1c 
Chem1stry 
Chem 237 
General Phys1cs 
Phys 223 
Library 116D 
Electives 
Ouont1tallve 
Analys1s 
Chem 316 
OrganiC Chem1stry 
Chem 333, 330 
Elect1ves 
Chem1col Process 
lndustr1es 
Chem E 41 I 
Elect1ves 
Credits 
3 
3 
5 
I 
4 
16 
5 
5 
6 
16 
3 
13 
16 
Of the 73 elective credits, at least 21 must be In advanced Chemistry, Biochemistry, Biophysics, Physics, 
Mathematics, Biological Science or Chemical Engineering. Of these 21, six credits must be advanced Chemistry 
or advanced Biochemistry and should be in lecture courses. Of the remaining 52 credits, 9 must be in Bio-
logical Science; 9 must be In History, literature, Philosophy, or advanced English composition; at least six 
must be In Economics, Industrial Administration, Sociology, Psychology or Government (other than Govt. 215); 
and at least six must be selected from an approved list of engineering courses. Twenty-two credits are not 
specified. 
Curriculum in Physical Education for Men 
Leading to the degree Bachelor of Science. A program alternative to the major in 
Physical Education for Men under the curriculum in Sciences and Humanities. 
One unit (one year) of high school algebra is required for admission into this cur-
riculum. 
Two hundred five credits must be earned in accordance with the following regulations 
for graduation: 
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FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Freshman Year 
Prin. of Composition Prin. of Composition Prin. of Composition 
Engl. 101 3 Engl. 102 3 Engl. 103 3 
lntro. to Phys. Ed. Phys. Ed. Techniques Phys. Ed. Techniques 
P.E.M. 213 3 P.E.M. 214, 215, 219 3-6 P.E.M. 216, 217, 220 3-6 
General Psychology lntro. to Sociology Elective 3 
Psych. 101 3 Soc. 134 3 
Health Education Freshman P.E. Freshman P.E. 
Hyg. 104 3 102 or 190 103 or 190 
Freshman P. E. 
101 or 190 
3 to 5 credits in physical or biological science each quort"r of the freshman year, including Zool. 155. 
This program will be modified to allow qualified students to corry Mathematics and Chemistry each quarter. 
Sophomore, Junior and Senior Years 
The student shall, with the aid of his adviser, submit a degree program for the ap-
proval of his department head and the Dean of the College of Sciences and Humanities 
not later than the spring quarter of his sophomore year. 
Such a degree program shall include: 
1. Basic General Courses: A minimum of 39 credits distributed in the areas of English, 
literature, speech, history-sociology, and economics. 
2. A minimum of 48 credits in physical education, including P.E.M. 497, but not 
more than 60 credits may apply for the degree. 
3. A minimum of 16 credits in the areas of animal biology and hygiene. 
4. Courses selected toward proper vocational preparation in accordance with the 
student's interests: 
Teaching and Coaching. 
a. A maximum of 60 credits in physical education shall apply toward the degree. 
b. Completion of prescribed core education professional courses. See Teacher Education. 
c. Completion of prescribed requirements in either two half-time areas or one full-
time area of teaching certification in addition to physical education. These may 
be elected from agricultural sciences, Driver Education, English, Industrial Edu-
cation, Social Studies, General Science or Mathematics. 
Journaltsm and Broadcasting in preparation for sports writing and sportcastlng. 
a. A maximum of 60 credits in physical education. 
b. Partial completion of the core education professional courses including 3 credits in 
education, 9 credits in educational psychology, 3 credits in American Government 
c. A minimum of 40 credits in Journalism and Telecommunicative Arts. 
Supervtsed Recreation in preparation for leadership of community or industrial supervised 
recreation programs. Limited to those seniors who elect the Supervised Recreation Pro-
gram for specialization during their last year. 
a. A maximum of 60 credits in Physical Education, 20 of which may be concentrated 
in the area of Supervised Recreation. 
b. Partial completion of the core education professional courses including 3 credits 
in Education, 9 credits in Psychology, 3 credits in American Government. 
c. A minimum of 45 credits shall be distributed among the areas of Driver-Training, 
English, Industrial Education and Social Studies. 
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College of 
Veterinary 
Medicine 
The Iowa State l'niversity ( 'ullege of \'eterinary \ledicine was established in 1H79 
and is now the oldest sehoul of veterinary medicine in the l'nited States. 
It includes the Departments of Anatomy, Microbiology and Preventive Medicine, Clinical 
Sciences, Pathology, and Physiology and Pharmacology. Instruction in Biochemistry, 
Botany, Nutrition, and other related sciences is provided by other colleges of the ll niversity. 
In addition to the strictly educational departments and the hospital and ambulatory clinics, 
there are also the Veterinary Medical Research Institute and the Iowa Veterinary Medical 
Diagnostic Laboratory, which give the student opportunity to observe those phases of 
veterinary medicine for which these disciplines are responsible. 
The location ut the college in the center of the richest livestock country in the world 
provides a rare opportunity for the veterinary student to study animal industry. It also 
enables him to observe a wealth of clinical cases both at the hospital dink and under 
general practice conditions through the ambulatory clinic. 
A minimum of two years of prescribed pre-professional college work, with a creditable 
academic average, is required for admission to the professional curriculum in Veterinary 
Medicine. Students in Veterinary Medicine who wish to receive both the degrees Doctor 
of \'eterinary :\ledicine and Bachelor of Science will take at least three years' work in the 
curriculum in Agriculture or Sciences and llumanities. Such a program must have the 
approval of the Deans of Agriculture or Sciences and Humanities and \'eterlnary i\ledicine. 
The professional curriculum extends over a period of four years and leads to the degree 
Doctor of \'eterinary ~1 edicine. 
To earn the degree Doctor of \'etcrinary :\1cdicinc, candidates must be 21 years of 
age, of good moral and professional character, must have at least two quality points per 
credit in all courses taken in the professional curriculum, and must be approved by all 
departments of the college. 
Opportunities in Veterinary Medicine for the Graduate 
Pnt•all' Pnzcttce. The extent and importance of the livestock industry in the t 'nited 
States assure the veterinarian opportunity to establish a professional career in private 
practice. The success of livestock production is becoming more and more a problem of 
controlling animal diseases. The veterinarian has definite responsibilities in a successful 
animal industry, and the majority of veterinarians enter some phase of veterinary medicine 
practice upon graduation. In recent years there has been a developing tendency toward 
specialization in certain fields of practice, for example, in breeding diseases, or in cattle, 
swine, or poultry practice. ( )ne of the attractive fields of professional work is small animal 
practice. :\1any veterinarians now maintain private hospitals adequately equipped for the 
diagnosis and treatment of diseases of household pets, and devote their entire time to this 
field of specialization. 
The Agrtcultural Rc .... cwrh SlTI'In'. The Agricultural Hesearch Service of the t 'nited 
States Department of Agriculture employs more veterinarians than any other agency, many 
hundreds being utilized in its widespread national activities. Its services include federal 
meat inspection, animal quarantine, control and eradication of preventable animal diseases, 
supervision of the production of biological products and an extensive program of animal 
disease research, both in laboratories and in the field. These positions are obtained through 
the United States Civil Service Commission by examination and ordinarily are available 
for those wishing to enter this service. 
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State and Municipal Governments. Every state has a state veterinarian or similar 
officer, often with a number of assistant veterinarians whose duties are to investigate and 
control preventable diseases of animalsbyenforcingthelaws and regulations established for 
this purpose. Veterinary medical health officials cooperate with those of human medicine 
in state health matters, as many animal diseases are communicable to man. Many cities 
employ veterinarians on a full or part time basis as sanitarians in their public health 
departments. Their responsibilities are to insure the healthfulness of the cities' food supply 
with special reference to milk and meat products. The milk supply is supervised as to its 
source and sanitary conditions under which it is produced, and the health of the dairy 
herds supplying the milk is investigated. 
Veterinary Corps, United States Anny and United States Air Force. Students in 
Veterinary Medicine usually are deferred by their local Selective Service Boards in order 
to complete their professional education. Upon graduation, some are required to serve 
two years in the Army or the Air Force. Upon entering the service, the veterinary graduate 
is commissioned as a captain. If he wishes to remain in service, advancement is made 
in the various grades through the rank of colonel, with one officer appointed in the grade of 
brigadier general. One of the major responsibilities of the veterinary corps officers is de-
termining that food products, especially those of animal origin, issued to the Armed Services 
are wholesome and suitable for food purposes. The protection of all animals and birds 
essential to war activities is a responsibility of the Army and Air Force veterinarian. His 
familiarity with diseases transmissible from animals to man, his training in laboratory 
techniques and knowledge of parasitic diseases make him a valuable addition to the public 
units of the military service. 
Commercw/ Worll. Veterinarians are employed extensively by commercial concerns 
engaged in the production of biological and pharmaceutical products used in the control 
and treatment of both animal and human diseases. These positions may require some 
special training and include both technical laboratory and field work. 
Education and Research. Veterinarians qualified by special training are in demand to 
fill teaching and research positions in veterinary medical, medical and agricultural colleges. 
Almost every agricultural school has a veterinary medical department employing several 
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veterinarians, and the veterinary medicine colleges of the country constantly are looking 
for veterinarians qualified for institutional work. Research veterinarians are attached to 
state agricultural experiment stations in addition to those employed by the United States 
Agricultural Research Service. 
Public Health SC'rvtce. Many veterinarians are employed in public health. The Com-
municable Disease Center of the United States Public Health Service assigns veterinarians 
in their employ to various sections of the country where special disease problems exist. 
Cities and small towns often employ veterinarians to aid in controlling the food. supply 
and also diseases which are transmissible from animals to man, such as rabies. Some 
of these positions are on a full time basis but many are part time employment. In many 
of the states a veterinarian is employed by the State Health Department to assist ln the 
field of epidemiology and health education. Veterinarians also are employed by the Pan-
American Sanitary Bureau and by the World Health Organization. 
Laboratory Anunal Medtcml'. This specialty includes all of the veterinary medical 
aspects of the common laboratory animal species. The laboratory animal veterinarian 
provides certain essential professional services for biomedical research institutes, laboratories, 
hospitals and medical schools, and serves as a key member of aerospace and bio-as-
tronautical research teams. 
Other Fields of Serutce. Many private interests now employ veterinarians. Among these 
are artificial breeding organizations, zoological societies, livestock ranches, humane societies 
and the fur industries. 
Veterinary Medical Societies 
All veterinary students are members of the Iowa State Student ( 'hapter of the American 
Veterinary Medical Association. The bi-weekly meetings of the society, devoted to dis-
cussions of professional topics, promote the literary and social development of the members. 
Students of veterinary medicine also may qualify for membership in the national 
honor societies Phi Zeta, Phi Kappa Phi, Alpha Zeta, and Gamma Sigma Delta. Graduate 
students are eligible for membership- in Sigma Xi. 
Honors Program 
Students with high ability and a desire to initiate independent study are encouraged 
to participate in the College of Veterinary Medicine Honors Program. See Unwerstty 
Honors Program 
Admission Requirements 
Applicants for admission to the College of Veterinary Medicine must present a total 
of not less than 90 quarter ( 60 semester) credits, excluding Physical Education credits, 
from an approved college or university. The college credits must include: 
English . . . . . . . 
Must include 3 qr. crs. (2 sem. crs.) of speech-making (Sp. 211 or equivalent) 
} 
General 12 
Chemistry Quantitative 4 
Organic 8 
Mathematics !algebra & trig.) . 
Physics 
Zoology 8 
B1ological Science } Botany 3 
Genetics 3 
American Government. . . 
Electives 
Must include course in library orientation 
TOTAL. 
12 qr crs. (8 sem. en ) 
.. 24 qr en (16 sem cr•.) 
9 qr. crs (6 sem. crs) 
12 qr crs (8 sem crs.) 
14 qr cn.l10 sem. en.) 
3 qr en 12 sem crs.) 
16 qr en II 0 sem crs.) 
90 qr en (60 sem. en.) 
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Pre-professional students at Iowa State University enroll in either the College of Agri-
culture or the College of Science and Humanities. A pre-veterinary student at Iowa State 
University may elect a three year pre-veterinary program which when combined with the 
veterinary curriculum will lead to a Bachelor of Science Degree in the College of Agri-
culture or in the College of Science and Humanities. 
All pre-veterinary students must have completed at least 45 quarter (30 semester) 
credits prior to filing an application for admission to the College of Veterinary Medicine. 
Applications must be filed with the Director of Admissions (Room 104 Beardshear Hall) 
prior to January 15 of the year in which the applicant seeks admission. A transcript 
of all high school and college credits must accompany the application. All pre-veterinary 
requirements must be fulfilled by the time of flling or scheduled for completion by June 
15 of the year in which the applicant seeks admission. A list of courses in progress at 
the time of flling or scheduled for completion by June 15 should accompany the ap-
plication and transcript. Pre-professional college credits must average at least :l.:l5 on a 
four-letter marking system with "A" as the highest mark ( 4. 0) and "D" as the lower mark 
( 1.0). The preceding scholastic requirements are minimum and do not assure admission 
even though these requirements have been fulfilled. 
Because of limited facilities, admission to the College of Veterinary Medicine is on a 
competitive and selective basis. A pre-admission conference with members of the veterinary 
faculty or other persons designated by the Dean is required. High school records, scholastic 
performance in pre-professional course studies, aptitude, character and personality are 
given special consideration in the selection of candidates. Other qualifications being equal, 
residents of the state of Iowa are given preference. 
Admission to the College of Veterinary Medicine is granted annually at the beginning 
of the fall quarter only. 
Curriculum in Veterinary Medicine 
Leading to the degree Doctor of Veterinary Medicine. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
ftrst Year 
Credth Credtls Credtts 
Mtcroscoptc Anatomy 
V Anal 301 5 
Mtcroscopte Anatomy 
V Anal 302 4 
Mteroscopte Anatomy 
V Anal 303 4 
Grou Anatomy 
V Anal 311 5 
Gross Anatomy 
V Anal 312 5 
Gross Anatomy 
V Anal 313 5 
Phystologteal Chemtslry 
8.& B. 304, 3\4 4 
Comparative Mammaltan Phys 
V Phys & Pharmac 314 4 
Professional Ortenlahon 
Physrological Chemrstry 
B.& B 305, 315 4 
C.omporatrve Mammalran Phys 
V Phys & Pharmac 315 5 
lob rn Physrologtcal Chemistry 
B & B. 316 
Comparaltve Mamaltan Phys 
V Phys & Phormoc 316 7 
V Anal 300 R 
18 18 17 
Second Year 
Pharmacology & Therapeutic Prin Pharmacology Disturbances of Reproduchon 
V Phys & Pharmac 367 5 V Phys and Pharmoc 368 6 V Clrn Set 391 4 
Gen Bacteriology & Immunology PathogeniC Bactertology General Surgery 
V Mtero & Prev Med 381 6 V Micro & Prev Med 382 6 V Clrn SCI 397 4 
Antmal Nutrrhon I Anrmal Nulrthon II Vrrology & Eptdemrology 
Anrmal Scrence 418 3 Anrmal St~ence 419 3 V Mtero & Prev Med 383 5 
General Pathology Parasrtology General Medtetne 
V Path 371 5 V Path 376 4 V Clin Set 394 3 
Parasrtology 
V Path 377 5 
19 19 21 
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FALL QUARTER WINTER QUARTER 
Credits Credits 
Third Year 
Spec1ol Surgery 1• Spec1ol Surgery II 
V Clin. Sci. 441 2 V Clin Sci. 442 5 
Applied Anatomy • Clinical Medicine II 
V Anal. 406 3 V. Clm Sc1 445 5 
Climcol Medicine I Infectious Diseases 
V. Clm. Sci. 444 5 V. Micro & Prev Med 432 3 
Infectious Diseases Special Pathology 
V. Micro & Prev. Med. 431 3 V. Path. 422 6 
Special Pathology Vet Clinical Sciences 
V. Path 421 6 V Clin Sci 448 2 
Vet Clinical Sciences 
V Clin. Sc1 447 2 
21 21 
First or Second Summer Session 
Appl1ed Vet. Sc1 
V Clin Sci 491 6 
Fourth Year 
Applied Vet. Sci. Applied Vet Sci. 
V Clm Sc1 492 • .. 13 V Clin. Sci 493 • • • 
Semmor Semmar 
V Clin. Sc1 495 2 V Clm Sc1 496 
Public Health I Publ1c Health II 
V Micro & Prev Med. 484 3 V Micro.& Prev. Med. 485 
18 
• Cross listed in both V Anal and V Clin. Sc1 
••cross l1sted in both Botany and V. Path 
• • *Taught by oil vetermory departments 
Readmission 
13 
2 
3 
18 
SPRING QUARTER 
Credits 
Special Surgery Ill 
Vet. Clin Sci. 443 2 
Radiology 
V Clin. Sci 440 3 
Clinical Medicine Ill 
v Clin Sci. 446 3 
Infectious Diseases 
V. Micro& Prev. Med. 433 3 
Special Pathology 
V Path. 423 3 
Vet. Clinical Sciences 
V. Clin. Sci. 449 2 
Vet. Toxicology and 
Poisonous Plants • • 
V Path. 456 5 
21 
Applied Vet. Sci. 
V Clin Sci 494 ••• 13 
Seminar 
V Clin. Sci 497 2 
Professional Orientation and 
Jurisprudence 
V Clin. Sci. 498 3 
18 
Any student who voluntarily withdraws from the College of Veterinary Medicine or 
who is dropped for cause, forfeits his standing and must make written application for 
reinstatement to this college 30 or more days prior to the opening of the quarter in which 
the student desires readmission. 
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Graduate 
College 
Iowa State University has offered opportunities for graduate work to qualified students 
since the founding of the institution. The first advanced degree was conferred in 1877. In 
the earlier years, the work of graduate students was in immediate charge of the departments 
concerned, under the supervision of the General Faculty. Later, each of the faculties of the 
Colleges of Agriculture, Engineering, Home Economics, Science and Veterinary Medicine 
assumed control of graduate work. In 1913, a distinct Graduate Faculty was organized, 
and an executive Graduate Committee was appointed. In 1915, the Graduate Faculty 
held its first meeting, and in 1916 it granted the first degree of Doctor of Philosophy. 
The Graduate Faculty consists of the President, the Dean of the Graduate College, the 
Vice President for Academic Affairs, deans of the five colleges, the Librarian, Dean of 
Admissions and Records, heads of departments offering graduate work, and members 
of the General Faculty who are elected to membership ln recognition of their accomplish-
ments in their respective discipllnes. 
The Graduate College offers opportunities to pursue advanced study in the different 
fields of agriculture, engineering, home economics, the sciences and veterinary medicine. 
Most of the graduate programs offered are research-oriented and lead to the degrees 
Master of Science and Doctor of Philosophy. 
For those persons interested in advanced study directed more particularly toward 
meeting vocational or professional objectives, the degrees Master of Architecture, Master 
of Engineering, Master of Forestry, Master of Landscape Architecture and Master of 
Education are offered. These degrees permit greater program latitude than is permitted 
for the degree Master of Science. 
Graduate Appointments 
Graduate assistantships, industrial fellowships and certain special research grants 
have been established at Iowa State University for the encouragement of graduate work 
and the promotion of research. Such appointments and research opportunities are available 
through the various departments of instruction, the Agriculture and Home Economics 
Experiment Station, the Engineering Research Institute, the Home Economics Research 
Institute, the Sciences and Humanities Research Institute, the Statistical Laboratory, the 
Computation Center, the Institute for Atomic Research, and the Veterinary Medical Re-
search Institute. 
Graduate assistantships pay a maximum of $310-$320 per month and permit the 
holder to enroll for two-thirds of a full schedule, or 11 credits per quarter. Recipients of 
these assistantships are exempt from payment of other fees except for $52 per quarter. 
A graduate assistant is expected to give half-time service to the teaching or research pro-
jects of his department These appointments are open to students who have graduated 
from approved colleges in the highest quartile of their respective classes and who present 
the requisite undergraduate or graduate preparation. Further information may be obtained 
by writing to the department head concerned, or to the Dean of the Graduate College. 
Fellowships and training grants supported by the National Science Foundation, the 
Public Health Service, the National Aeronautics and Space Administration, United States 
Office of Education and other agencies of the federal government are offered. University-
supported fellowships also are available. Applicants for these awards must present evidence 
of superior scholarship. Further information may be secured by writing to the Dean of the 
Graduate College. 
The satisfactory completion of one appointment will ordinarily make a student ellgible 
for reappointment. 
Post Doctoral Study 
Arrangements for formal post doctoral study should be made through application to 
the Graduate Dean. 
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Graduate Study by Members of the StaH 
Any member of the research, instructional or extension staffs of th~ rank of instructor, 
associate or junior scientist, subject to the approval of the head of his department or section, 
may carry not more than five credits of graduate work per quarter, provided such does 
not interfere with his other duties. This privilege may be extended to members of the re-
search, instructional or extension staffs of the rank of assistant professor upon approval 
of the dean concerned and the Dean of the Graduate College. 
Staff members holding the rank of professor or associate professor cannot become 
candidates for degrees from this institution. 
Admission 
A prospective student is invited to correspond with the head of the department in which 
he wishes to study for information concerning graduate study in that academic discipline. 
Application blanks are available from the Office of Admissions, 104 Beardshear Hall. 
These blanks, together with official transcripts and statement of quartile rank, should be 
forwarded to the Office of Admissions at least one month prior to the opening of the quarter 
when the student wishes to matriculate. An application fee of $10 is charged each ap-
plicant formally applying for admission to the Graduate College. 
An applicant who is a graduate of an institution in the United States whose require-
ments for the bachelor's degree are substantially equivalent to those at Iowa State Uni-
versity, and who ranks in the upper one-half of his class, may be admitted to the Graduate 
College. Admission does not constitute acceptance as a candidate for a degree. 
Admission to the Graduate College may not be granted to a graduate of an institution 
in the United States which is not accredited by a recognized regional association. 
RPslrzcted Admtsswn. An applicant who is a graduate of an accredited university in 
the United States, but who does not rank in the upper one-half of his class, may be granted 
restricted admission if such consideration seems justified. This will require the recommenda-
tion by the department head and approval by the Graduate Dean. 
Transfer from restricted admission to full admission requires recommendation of the 
major professor and approval by the Graduate Dean. 
Graduates of recognized universities located outside the United States may be granted 
restricted admission only. 
Medtcal Examinatwn. Each new graduate student entering Iowa State University is 
required to have a physical examination which must include a tuberculin test and/ or chest 
x-ray taken within the past year. Students accepted for admission will be sent forms to be 
completed by a personal physician who should return them promptly to the University 
Hospital. Any student unable to have his physical examination before coming to the Uni-
versity may make arrangements to have the examination by the Student Health Service 
staff for the regular fee. 
Foreign students are required to carry adequate health and accldent insurance while 
in residence. 
Graduate RPcord Exammatwn. No uniform examination is currently required of all 
applicants for admission. 
Enghsh RPquLrPment. All graduate students, except those who have met the require-
ment as undergraduates at Iowa State University within the last two years, are required to 
take a qualifying examination in English at the time scheduled during the first quarter or 
summer term of residence. 
Those who fail the examination must report to the Writing Clinic for assistance. A 
student may expect to be dropped from the Graduate College if the examination in English 
is not passed by the end of the third quarter of registration. The Graduate Dean may 
make an exception for students to whom English is not the native language. 
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Registration 
Planning Graduate Study. Scholastic competence, independence and maturity of thought 
should have dominance over other objectives of graduate study. The student must accept 
responsibility for his own education and should recognize that excessive emphasis on course 
work will not leave time to explore and master aspects of learning which will give him 
confidence in his own judgments. As soon as possible, in conference ~ith the hea~ of 
his department, the student should select his major professor and advisory committee 
and in consultation with them outline his program of study. 
Residence RegistrotioTL Classification in courses carrying full graduate credit is limited 
to a maximum of 15 credits per quarter. The maximum, if part of the work is supporting 
(not for graduate credit), is 16 credits. Schedules for gradua~e assistants are limited to a 
maximum or 1 r credits; for full-time staff members, to five credits. 
Graduate students (even though course and residence requirements have been met) 
must register in any quarter in which the facilities of the ~titu~on or staff time are be~g 
used in preparation of thesis or in preparation for exammation. The number of credits 
under these circumstances shall be consonant with the amount of work done, laboratory 
facilities used and staff direction involved. 
Interim RegistratwTL Registration for special work between quarters and during certain 
vacation periods cannot exceed one credit for each week that the student is in residence. 
The fee is $17 per credit 
"In Absentia " RegzstrotioTL Graduate work by correspondence is not permitted, nor ~s 
it accepted in transfer. In exceptional cases, the Graduate Committee may authorize registra-
tion zn absentza. Generally such registration is restricted to thesis preparation after com-
pletion of research or for research under special conditions. The total credit thus obtained 
cannot be used to reduce residence requirements. 
Extenswn and Off-Campus RegzstratioTL Classes away from the campus in some areas 
of engineering and education are taught by members of the University graduate staff. 
Only limited credit earned in such classes can be applied toward a graduate degree. Such 
courses cannot be used to meet the residence requirement 
Auditing. Courses may be audited upon recommendation of the student's major adviser. 
F..ach audited course will reduce the permitted credit load by one, but fees will be assessed 
on the basis of catalog credit 
Graduate Credzt for Semors. Under special circumstances, a department head may 
request from the Graduate Dean permission to classify a senior student in certain graduate 
courses if he is within six credits of fulfilling requirements for the bachelor's degree. Then, 
after the student has received his bachelor's degree and has been registered in the Graduate 
College, the head of his major department may request that the credits so received be 
applied toward an advanced degree. 
Speczal Regulatwns for Students zn Veterznary Medicine. Specially qualified gradu-
ates in scientific curricula, when the request has been approved by the Dean of Veterinary 
Medicine and the Dean of the Graduate College, may pursue work coincidentally toward 
the degrees Master of Science and Doctor of Veterinary Medicine. The major graduate 
work of such students must be completed in courses not required in the undergraduate 
curriculum in Veterinary Medicine. A student taking advantage of this opportunity will 
classify with both the Dean of Veterinary Medicine and the Dean of the Graduate College. 
Degree Requirements 
A Guide to Graduate College Procedures is available in the Office of the Graduate 
Dean, 7 Beardshear Hall. Each new graduate student is urged to secure a copy. 
ProbaLwn. Students must maintain an average of" B" on all work taken in the Gradu-
ate Colle~e to rem~in in good standing. The Graduate Committee may place a student 
?n probati~>n for failure to r:ncet scholastic or other requirements. Removal from probation 
IS accomplished .upon, spectfic r~ommendation from the student's major professor to the 
Graduate Committee. Students will not be admitted to candidacy while on probation. Gen-
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erally registration beyond the third quarter will be refused to a student whose quality of 
work is unsatisfactory. 
Time Limil.. It is expected that work for the master's degreQ shall be completed within 
a term of three years or five summer quarters; for the dodorate, work shall be completed 
within a term of five years. Only in exceptional cases, upon recommendation of a student's 
advisory committee and with approval by the Graduate Committee, is credit allowed for 
courses taken over a period of more than five years. 
Master of Science: 
A student becomes eligible for candidacy after completing one quarter's work with a 
"B" average. General requirements for the degree are as follows: 
Program of Study. A program of study should be developed in consultation with the 
student's committee. This should be submitted for approval by the end of the second quarter 
in residence. 
Residence. Three quarters, or a minimum of 30 weeks of full-time graduate study, 
must be spent in residence at Iowa State University. In some programs, arrangements 
have been made whereby residence credit earned at specific sister institutions may be ac-
cepted as residence credit on this campus. 
Credits. At least 45 credits of acceptable graduate work must be completed, not less 
than 36 of which must be taken in this institution. 
Any transfer of credits from another institution must be recommended in the Program 
of Study by the student's advisory committee. Transfer of graduate credit will be approved 
only if it is of" B" grade or better. 
MaJor and Minor. The exact number of credits in major and minor fields is not 
prescribed. To obtain the specialization which is considered essential for an advanced 
degree, approximately two-thirds of the work should be devoted to the major field, but this 
is not necessarily restricted to one department Designation of a minor field is advisable to 
avoid too-narrow specialization. If the minor is taken in the major department, it must be 
a distinct subdivision of that department 
A. graduate student may not change from one major to another without written per-
mission from the heads of both departments and the Dean of the Graduate College. 
Foreign Languages. Except where specifically waived in the description of require-
ments of the student's major department in the Graduate College Catalog, a satisfactory 
reading knowledge of German, French, Russian or other language for which deparbnental 
approval has previously been obtained must be demonstrated. 
The University utilizes the standardized examinations provided by the Educational 
Testing Service. These tests are administered at the University and at many other places 
throughout the United States four times yearly on announced dates. Scores obtained on 
any of these examinations may be transmitted to the University for its use and students 
are urged to acquire foreign language competence as undergraduates, or as early as 
possible in their graduate career. Satisfactory scores obtained in the ETS examinations 
prior to admission are acceptable and students are strongly urged to establish competence 
before entering the Graduate College. 
For students whose native language is not English, the ability to communicate ad-
equately in English (certified by the Department of English) will be acceptable as a sub-
stitution for the reading knowledge of one foreign language. This option will apply only 
when specifically recommended by the student's advisory committee. 
The foreign language requirement may not be met in the quarter in which the student 
will receive his degree. 
Application for Graduatwn. Application for graduation must be made by midterm of 
the quarter before the student expects to receive the degree. This requires the presentation of 
an approved diploma slip to the Office of the Graduate Dean. 
Thesis. A thesis is required in all areas in which the M. S. is granted. Joint authorship 
is not permitted. Copies of the completed thesis must be in the hands of the examlning 
committee and the Librarian for approval two weeks prior to the date fixed for the fmal 
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examination. After the final exammation two complete and approved copies of the thes\5 
shall be deposited with the Librarian. These copies of the thesi~ must be deposited n?t less 
than two weeks prior to Commencement. A charge of $25 will be made to cover hbrary 
costs and title publication in the /ou•a State Jounwl of Science. 
The student should consult the Thests Manual, prepared for the use of students in the 
Graduate College, before arranging for the typing of his thesis. 
Final Examination. After all other requirements have been met, the final examination 
shall be taken on all graduate work, including the thesis. It will ordinarily be oral, but 
may be written in whole or in part, as determined by the committee in charge. 
Graduatwn Approval Sltp. Upon completion of other requirements, the candidate will 
request from the Office of the Graduate Dean a graduation approval slip. This must be 
fllled out completely and returned to the Registrar by the date indicated thereon. 
These slips are prepared by the Office of Student Records about two weeks prior to 
the end of a quarter. Candidates wishing to secure this form at any earlier date should 
file a request with the Office of the Graduate Dean at least three days prior to the time 
the form is needed. 
Master of Architecture: 
General requirements are the same as those for the degree Master of Science with 36 
credits in residence required. The student may elect to pursue a no-thesis program which 
requires 54 credits. 
Master of Education: 
For the degree Master of Education, a mm1mum of 52 credits will be required, pro-
vided all credits are in graduate level courses. A minimum of 15 credits must be earned 
in course work outside the Department of Education. No foreign language is required. 
A field study is written in lieu of a thesis. 
Master of Engineering: 
The academic standards and the general level of attainment are the same for the Master 
of Engineering and Master of Science degrees. Master of Engineering programs are in-
tended to be more flexible in their educational objectives, and they are offered to meet the 
expanding needs for off-campus graduate engineering programs at locations with adequate 
library and laboratory facilities, and for special situations of professional-oriented programs 
on campus. Requirements for the Master of Engineering are as follows: 
General requirements are the same as those for the degree Master of Science with the 
following exceptions: ( 1) No foreign language is required. (2) Upon recommendation of 
the student's committee, the thesis requirement may be waived. Choice of this option re-
quires the completion of an additional seven credits of acceptable graduate work. 
Of the minimum credit requirement of 45, 36 credits must be received from Iowa State 
t 'nivcrsity. At least 12 credits must be earned in residence at Iowa State University during 
one quarter or two summer terms, not necessarily consecutive sessions. 
Master of Forestry: 
The degrt>e l\laster of Forestry is designed to provide advanced educational opportuni-
ties for the student with objectives that require graduate study, but who intends to enter 
the forestry profession as a practitioner rather than as a researcher or teacher. Primary 
emphasis is on professional development on a broad plane for an administrative career 
but with freedom for some concentration within this framework. 
The Master of Forestry degree is a no-thesis program which calls for completion 
of 52 credits of acceptable graduate work of which at least 35 credits must be at the 500-
or 600-level. 36 credits are required in residence at Iowa State University. The foreign 
language requirement may be waived upon the recommendation of the department head. 
Master of landscape Architecture: 
General requirements are the same as those for the degree Master of Science with the 
exception that a student has the option of presenting a terminal problem in lieu of a thesis. 
The foreign language requirement may be waived upon recommendation of the depart-
ment head. 
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Doctor of Philosophy: 
The degree Doctor of Philosophy is strongly rese.arch-oriented. Th.e prii?a~ require-
t for the degree are: ( 1) high attainment and proficiency of the candidate m his chosen men s fi "b . t kn field, ( 2) development of a dissertation which shall be a signi ~cant contn uhon o ow-
ledge and which shall show power of independent and creative thought and work, and 
( 3) successful passing of detailed examinations over the field of the candidate's major 
work, with a satisfactory showing of his preparation in related and minor courses. 
Appomtment of Comnuttee. Upon admission of the graduate student to work looking 
toward the degree Doctor of Philosophy, the department head shall r~ommend to ~e 
Dean of the Graduate College a committee of the Graduate Faculty to be m charge of his 
work. This committee shall consist of the following: at least five members of the Graduate 
Faculty-two of whom must come from outside the major discipline, with one of these 
from a different department. An associate member of the Graduate Faculty may not serve 
as chairman of a doctoral committee. 
Program of Study. A program of study should be developed in consultation with the 
student's committee. This should be submitted for approval by the end of the third quarter 
in residence. 
Restdencl'. A minimum of three years shall be spent in full-time graduate study, at 
least one-half of which is to be in residence at Iowa State University. At least three quarters 
of resident study must be during the academic year. To satisfy any one-year residence 
requirement at least 36 credits must be earned. Any transfer of graduate credit from another 
institution must be recommended in the Program of Study by the student's advisory com-
mittee. Transfer of graduate credit will be approved only if it is of "B" grade or better. 
MaJor and Muwr To avoid overspecialization, a significant body of pertinent course 
work must be taken outside of the major field. The work outside the major field should 
amount to approximately 18 hours of applicable graduate credit as required by the stu-
dent's committee. 
The major field is equivalent to the major department except for: ( 1) established in-
terdisciplinary majors and ( 2) disciplines within departments which may be approved 
by the Graduate Committee. 
Foreign Languages. At the discretion of the student's committee, the foreign language 
requirement may be met in either of two ways: 
1. Demonstrate a satisfactory reading knowledge of two of the following-German, 
French, Russian or any foreign language for which departmental approval has 
previously been obtained. 
2. Demonstrate a significantly higher degree of communication competence for one 
of the languages indicated under the preceding alternative. 
For students whose native language is not English, the ability to communicate in 
English, certified by the Department of English, will be acceptable as a substitution for 
reading knowledge of one foreign language. 
The University utilizes the standardized examinations provided by the Educational 
Testing Service. These tests are administered at the University and at many other places 
throughout the United States four times yearly on announced dates. Scores obtained on 
any of these examinations may be transmitted to the University for its use and students 
are urged to acquire foreign language competence as undergraduates, or as early as 
possible in their graduate career. Satisfactory scores obtained in the ETS examinations 
prior to admission are acceptable and students are urged to establish competence before 
entering the Graduate College. 
The language requirement must be met before the prelLminary examination ts held. 
Prelzmmary E.t:ammatwn. The student must pass satisfactorily a preliminary examina-
tion before he is granted advancement to candidacy for the degree. The examination is 
usually both written and oral, unless otherwise specifically recommended by the committee. 
The preliminary examination must be passed at least three quarters before the final ex-
amination. Exceptions to this rule will be made only upon special recommendation of the 
student's committee and approval of the Graduate Committee. In no case may the fmal 
examination be given in less than six months from the time of the preliminary examination. 
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Diploma Sup. A diploma slip must be filled out and returned by midterm of the quarter 
before the student expects to receive the degree. 
Dissertation. A doctoral dissertation shall be completed on some toplc connected with 
the major subject. To be acceptable it must constitute a significant contribution to knowl-
edge. Joint authorship is not permitted. 
Copies of the completed dissertation must be in the hands of the examining com-
mittee and the Librarian for approval two weeks prior to the date fixed for the final ex-
amination. After the examination, and at least two weeks prior to Commencement, two 
complete and approved copies of the dissertation shall be deposited with the Librarian. 
At the same time the dissertation is deposited, two typewritten copies of an abstract 
which meets the requirements as set forth in the Thesis Manual must also be filed with the 
Librarian. A charge of $50 will be made to cover library costs, microfllming of the dis-
sertation and publication of a 600-word abstract in Dissertation Abstracts. The abstract 
should cover the entire dissertation and should not be considered as excluding publication 
of a journal article. 
Final Examinatton.. A final examination shall be taken on all graduate work, in-
cluding dissertation. This examination shall be conducted by the student's committee with 
such other members of the faculty as may be designated by the Dean of the Graduate 
College. It will be written or oral, or both, as determined by the committee. 
Graduation Approval Slip. Upon completion of other requirements, the candidate will 
request from the Office of the Graduate Dean a graduation approval slip. This must be 
filled out completely and returned to the Registrar by the date indicated thereon. 
These slips are prepared by the Office of Student Records about two weeks prior 
to the end of a quarter. Candidates wishing to secure this form at any earlier date should 
file a request with the Office of the Graduate Dean at least three days prior to the time 
the form is needed. 
Hoods. Candidates for the degree Doctor of Philosophy will be required either to 
purchase or to rent hoods to be used at the time the degree is conferred. Arrangements 
are made through the Office of Student Records. 
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Courses and 
Programs 
Definition of a Credit 
The value of each course is stated in quarter credits. A one-credit course requires 
one recitation involving two hours of preparation or one three-hour laboratory period 
or other combination of teacher-student contact and outside preparation involving a total 
of three clock hours per week for 12 weeks. The abbreviation "Cr. H." in a course de-
scription indicates that the course is required but no credit is given. 
Course Numbers 
The courses in each department are numbered from 1 to 699, according to the fol-
lowing groups: 
1- 99-Courses not carrying credit toward a bachelor's degree. Primarily for the Tl>ch-
nical Institute. 
100-299-Courses primarily for freshman and sophomore students. 
300-499-Courses primarily for junior and senior students. 
500-599-C'ourses primarily for graduate students, but open to qualified undergraduates. 
600-699-Courses for graduate students only. 
After the title of each course C\re two numbers in parentheses. The first indicates the 
number of lectures and recitations a week and the second the number of hours of lab-
oratory a week. For example, a course title followed by ( 1-3) is a course with one k-'Cture 
or one recitation and three of hours of laboratory a week. 
At the end of the first line of each course description will be found one or more of 
the following letters: F. \\'.S. SS., indicating which of the four quarters-fall, winter, spring, 
summer session-of the academic year the course is offered. Alt. is the abbreviation for 
alternate. "Alt. W. Offered 1968" identifies courses to be available during the 1967-68 
academic year. The abbreviation Yr. is used to designate a sequence of three courses 
taught fall, winter and spring, respectively. If there is sufficient demand, courses may 
be offered more frequently than announced. 
Prerequisites may be waived by permission of the instructor. 
AEROSPACE ENGINEERING 
Ernest\\'. Anderson, Ph.D., Head of Department 
Professors: Cheng-Ting Hsu, Ph.D.; Merlin L. Millett, .Jr., Ph.D. 
Associate Professors: Dale A. Anderson, Ph.D.; .James D. Iversen, Ph.D.; Frederick W. 
Stuve, M.S. 
AsslStant Professors: PaulJ. Hermann, M.S.; William D .• James, M.S.; Leverne K. Seversike, 
Ph.D. 
Instructors: John L. Martinsen, M.S.; Larry L. !\1orthrup, M.S.; Harvey L. Hozendaal, 
M. E.; Marvin K. Taylor, M.S.; Darryl ,J. Trulin, M.S.; .Jerald M. Vogel, M.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in aerospace engineering leading to the degree Bachelor 
of Science, see College of Engmecrmg. Curncu/a 
The curriculum in aerospace engineering is designed to provide the student with basic 
training in the prihciples pertaining to the structure and design, dynamics, propulsion, 
and testing of flig~t vehicles which operate m an atmosphere, free space or hydrospace. 
To the graduate in aerospace engineering, the field offers a \\ide variety of opportunities 
ranging from research and development, des1gn and production to sales and management. 
These opportunities extend into the fields of space, hydrospace, missile and aircraft flight. 
A cooperative work-study program 1s a\'ailable in the Aerospace Engineering De-
partment. See College of Enp111ecnn}! Cuopt'rallllt' Prop1 am.o; 
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Opportunities for Graduate Study 
The department offers major work for the degree Master of Science in aerospace en-
gineering and minor work to students taking major work in other departments. \\rork 
may be taken for the degree Doctor of Philosophy as a di\'ided major with other de-
partments offering work in related field for this degree. 
Prerequisite to major graduate work 1s the completion of a curriculum substantially 
equivalent to that required of undergraduate students in aer0space engineering at this 
institution. 
Open to graduate students for minor only: 309, 321, 331, 342, 343, 344, 352, 353, 
41 =~. 421. 423, 431' 440. 441, 442, 443, 452, 453, 455, 456, 461, 462, 463, 4 70, 480. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE 
( 1·0) Cr. R. S. 
I lncntutwn in thl· fil'ld lll acrw.pucc l'l1 
ginccrmg 
:lH AERODYNAMICS I 
(2·0) Cr. 2. F 
.,..l'rl'qUiMilc: Muth. 11:l. Phvs. 221 
H iMory of Aeronautics t"ntroduction tu 
mcomprcssiblc ucrodynam~ts 
245 AERODYNAMICS II. 
(3 Cl) Cr. a W. 
.,rcn-qulslh': 244 
Airt·rult and wing numcndaturc '\:aturc 
und theory of aircraft fon·es und moments 
Introduction tu viS<. ous und comp rcssibil ity 
l'lll't'I.S 
27 I. 272. :na AEROSPACE LABORATORY. 
(0-3) Cr 1 each. F.W.S. 
Prerequlsllt': 27 J: Credit ur dussificaliun 
In 244; 272: Credit or dasslncalion in 
245; 273: Credit or dassmcatlon In 342 
E.M. 324. . 
Practkul application uf aerospace prin-
Ciples and l'onccpts through laboratory 
experlm<.'nts 
:100 INSPECTION TRIP. 
s. 
Prl'rl.'qUisltc.•: Junior Aer E. dussincation. 
I nspc.'t lion tnp to aerospace industrial and 
government falilitil'S 
30H. REACTION PROPULSION I. 
( :J-0) Cr. 3. S. 
Prt>requlsltl': M .E. 321. 
(Inc-dimensional gas-dynamics and ap· 
plkat10ns to noules, ducts and diffusers 
320. STRESS ANALYSIS AND MATERIALS. 
(4-0)Cr.4.W. 
Prerequisite: E.M. 324, Met. 202. 
J>rope-rtles of materials used in flight ve-
hicles, objectives of design. analysis of 
elementary structures 
321. STRUCTURAL ANALYSIS. 
(3-0) Cr. 3. S. 
Prerequisite: 320. 
I se of energy method!> and matnces in 
the t·alcula\ion of defll'('!Hms of structures 
ol Oight vehicles and in the analysis of 
stuucally indeterminate structures of flight 
veh1c~cs. Analysil> of webs m shear. Com· 
pn•ss1on of stable and unstable sections 
:l:Jl. AEROSPACE INSTRUMENTATION. 
(3-0) Cr. 3. S. 
Prerc..-quisite: E.E. 445. 
I nstrumcntation theory and applications 
In uc.•rospace engineering. 
340 INTRODUCTION TO 
AERODYNAMICS. 
(3-0) Cr. 3. W. 
Prerequisite: Math. 112. 
I ntroduct1on to the aerodynamics of pow-
ered night of manned aircraft and mis-
siles For nun-aerospace engineering 
majors 
342. PERFORMANCE OF AEROSPACE 
VEHICLES. 
(3-0) Cr 3. S. 
Prerequisite.•: 245 . 
Performance of aerospace vehicles. 
343. STABILITY AND CONTROL I. 
(3-0) Cr. 3. F. 
Prerequisite: 342. classification in Math. 
410. 
Static stability and control of flight vt·· 
h1cles. Rigid body equations of motion 
344. STABILITY AND CONTROL II. 
(3-0) Cr. 3. W. 
Prerequisite: 343. 
l>ynamit stability and control of fl1ght 
vehicles 
:J52. MISSILE AND SPACE THEORY I. 
(3-0) Cr. 3. F. 
Prerequisite: Math. 322. E.M 344. 
Introduction to astronautics and orb1tal 
flight mechanics. 
353. MISSILE AND SPACE THEORY II. 
(3-0) Cr. 3. S. 
.,..ercquisite: 352. 
Trajectones ol miSSiles and space flight 
vehicles 
371. 372, 373. AEROSPACE LABORATORY. 
(0-3) Cn 1 each. F.W.S. 
Prerequisite: 371: Credit or classification 
in :J43 and 352; 372: Credit or class-
ification in 320 and 344; 373: Credit 
or cl~ssmcation in 309, 321, 331, and 353. 
Practical application of aerospace prin-
Ciples. and concepts through laboratory 
experlfnl'nls 
411. REACTION PROPULSION II. 
(3-0) Cr. 3. F. 
.,rereq u islte: 309. 
Turbojet, ramjet and rocket propulsion 
413. REACTION PROPULSION III. 
(3-0) Cr. 3. W. 
Prerequisite: 411. 
Advanced propulsion theory. Exotic and 
space propulsion systems. 
421. PROBLEMS IN FLIGHT VEHICLE 
HEATING. 
(3-0) Cr. 3. W. 
Pren-quisite: 321, M .E. :~21. 
Sources of l11ght \ eh1de hcutmg Ellt'l:t 
of hcutmg on till' !>trul tu rat una tv !>b. and 
des1gn. · 
423. ADVANCED STRUCTURAL 
ANALYSIS. 
(3-0) Cr. 3. S. 
Prerequisite: 421. 
Stability of structures typical of modern 
aerospace vehicles, analysis of typical 
structures subjected to aerodynamic load 
ing 
431. FUNDAMENTALS OF AUTOMATIC 
CONTROLS FOR FLIGHT VEHICLES. 
(3-0) Cr. 3. F. 
Prerequisite: 344, E.E. 445, Math. 410. 
Fundamental knowledge pertaining to the 
analysis ot automatic control systems tor 
flight vehicles. 
440. FLIGHT SYSTEMS TESTING. 
(2-6) Cr. 4. S. 
Prerequisite: 331, 342. 
Application of instrumentation to fl1ght 
systems Reduction and analysis of ex-
perimental data as obtained from aero-
space systems Aircraft, missile and sutcl 
lite testing. 
441. AERODYNAMIC THEORY I 
(3-0) Cr. 3. F. 
Prerequisite: 343, M.E. 321. 
Introduction to classical theory of com-
pressible and incompressible fluids Sholk 
and expansion waves 
442. AERODYNAMIC THEORY II. 
(3-0) Cr. 3. W. 
Prerequisite: 44 1 . 
Principles of compressible and incompres-
sible flow Applicatwn to airfoils, wings 
and solids of revolution 
443. VISCOUS AERODYNAMIC THEORY 
(3-0) Cr. 3. S. 
Prerequisite: 441, 442, Math. 41 0. 
Viscous flow theory Boundary layer Aero-
dynamic heating 
452, 453. MISSILE AND SPACE THEORY III 
AND IV. 
Cr. 3. each. W .S. 
Prerequisite: 353. 
Powered flight trajectories Reentry Ad 
vanced traJectory theory Guidance Trans-
fer orbits and interception 
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455, 456. INTRODUCTION TO HYDROSPACE 
ENGINEERING. 
(3-0) Cr. 3. each. W.S. 
Prerequisites: :~44. 
Introduction to elementnry hydrospau.~ vt'-
hicle perfurmanCl', stability and control, 
and physical oceanography. Applkatlon 
of hydrospace principles to motion of ve-
hicles under, on or above the surface 
and instrumentation for hydrospuet• n•-
search 
461 DESIGN AND ANALYSIS I. 
(1-6) Cr. 3. W. 
Prerequisite: Senior cluKslficotlon. 
Afplicatlon of the principles und methods 
o analysis and design to the solution 
of aerospace problems 
462. DESIGN AND ANALYSIS II. 
(1-6)Cr.3.S. 
Prerequisite: 461. 
Afplication of the principles and methods 
o analysis and design to the solution 
of aerospace problems. 
46.1. DESIGN AND ANALYSIS III. 
( 1-6) Cr. 3. S. 
Prerequisite: 462. 
Afplk·atlon of the principles and methods 
o analysis and design to the solution 
of aerospace problems. 
470. AEROSPACE PROBLEMS. 
Arr. Cr. 1 to 6. F.W.S. 
Prerequisite: 344. 
A. Aero and/or (;asdynamics 
B Propulsion. 
C. Stress Analysis. 
D M isslle and Space Theory 
1<: Flight Systems 
471. 472, 473. AEROSPACE LABORATORY. 
(0-3) Cr. 1 each. F.W.S. 
Prerequisite: 471: Credit or classification 
ln 411, 431, and 441: 472: 471: 473: 
472. 
Practical application uf aerospace prin-
ciples and concepts through laboratory 
experiments. 
480. FUNDAMENTALS OF 
AEROELASTICITY. 
(3-0) Cr. 3. S. 
Prerequisite: 344. E.M. 444. 
Application of vibration theory and matrix 
analysis to elastic structures; eigen-value 
solutions of boundary value problems. 
491. 492, 493. AEROSPACE SEMINAR. 
( 1-0) Cr. R. Yr. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or mmor, open to 
qualified undergraduates 
524. THERMODYNAMICS OF 
COMPRESSIBLE FLOW II. 
(M.E. 524) See Mechanical Engineering. 
531. AUTOMATIC CONTROLS FOR 
FLIGHT VEHICLES. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 431 . 
Theory of the automatic control of flight 
vehicles. Application of servo-mechanisms 
to weapon systems. 
532. AUTOMATIC CONTROLS FOR 
FLIGHT VEHICLES. 
(3-0) Cr. 3. Alt. S. offered 1969. 
Prerequisite: 531 . 
Theory of the automatic control of flight 
vehicles Application of servo-ml-chanlsms 
to weapon systems 
541, 542, 543. ADVANCED AERODYNAMICS. 
(M.E. 541, 542, 543) (3-0) Cr. 3 each. 
Yr. 
Prerequisite: 344. 
Classical flow theory, compressible fluid 
theories and shock wove studies 
M4. ADVANCEDAERODYNAMICS. 
(3-()). Cr. 3. S. 
Prerequisite: 543. 
Applications of classical flow theory. com-
pressible fluid theories and shock wave 
studies to aerodynamic shapes. 
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545. FLIGHT PROPULSION SYSTEMS. 
(M.E. 545) See Mechanical Engineering. 
549. EXPERIMENTAL GAS DYNAMICS 
AND SHOCK TUBE THEORY. 
(M.E. 549) See Mechanical Engineering. 
550, 551 MISSILE THEORY. 
(3-0). Cr. 3 each. F.W. 
lJrerequtslte: 344, Math. 410. 
Dynamics, propulsion, and guidance of 
missiles Orbital fllght 
552. PERFORMANCE ANALYSIS. 
(2-3)Cr.3.S. 
Prerequisite: 551. 
Performance of aircraft. missiles and space 
vehicles 
553. ENTRY DYNAMICS. 
(3-0) Cr. 3. S. 
Prerequisite: 551. 
Atmospheric entry and entry dynamics 
of missiles and space vehicles. 
561. DESIGN AND ANALYSIS. 
(2-6) Cr. 4. S. 
Prerequisite: 462 or equivalent,Math.410. 
Methods of analysis and theory of design. 
Applications to design problems of air-
craft, missile and space vehicles and their 
trajectories 
595. SPECIAL TOPICS. 
Cr. 1 to 5. F.W.S. 
A Aero and/or (;asdynamics. 
8. Propulsion 
C Stress Analysis. 
b. Missile and Space Theory. 
r~. Flight Systems. 
F Magnetofluiddynamics. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
610,611. AEROELASTICITY. 
(3-0) Cr. 3 each. Alt. W.S. Offered 1968. 
Prerequisite: 644, E.M. 444 or equivalent. 
I ntera<:lion of aerodynamic. elastic and 
inertial forces and the Influence of this 
interaction on airplane design Steady and 
unsteady aeroelastic problems 
615,616. OPTIMIZATION IN AEROSPACE 
ENGINEERING. 
(3-0). Cr. 3 each. Alt. W.S. Offered 1969. 
Prerequisite: 551, 543. 
Applications of calculus of variations, 
method of gradients, dynamic program-
ming, and other optimization techniques 
to problems in aerodynamics, flight me-
chanics, design, etc 
620. SEMINAR. 
(1-0) Cr. 1. 
6:l3. 6:l4. MAGNETOFLUIDMECHANICS 
AND PLASMA DYNAMICS. 
(M.E. 6:l3, 6:l4) (3-0) Cr 3 t'lH'h Alt. 
F .W. Offt•red I H68. 
Pn·n•qui .. il<•: 54 I. 5-J2. 54:J. Math 4 I 0 
fl:l:J: I· k"t:tromagtwtl<. tht•or) :\lot1on of 
t hargl·d partlllt• 111 t'll'(.'trumagnetll flt•ld 
Equalloll!oo of motion for \ IM'ous. ht•ut 
and t•ll'(.'tntall:-, tondul'tlllg flUid!> of mul 
tll_llt• !oopl'(.ll'!\ rlw Boltl.lnann t•quatiOil ():L-t 
\\ U\ l' mot1om. Ill magnt'hlga!ood) namlt !oo, 
t•h"t·tromagnl'togasdynamlc!oo and plasma 
d) numl<'!oo t-:ngmt"t'flng problt•m!\ in mag 
tll'toh_\ drod) IHllllll'!oo and magtwtogusd)-
tHI1111t'!oo lonllUtion. radiation. Cll'(.:tncal 
t ondut tl\ It). and kull'tit tlwor) m plal\ma 
dynamics. 
6:lH RADIATION GAS DYNAMICS 
(:l 0) Cr 3. Alt. S. Offt>n-d 1H6~ 
Pn•n-qui!ooilt•: H2:J. 
\latroMopll tn•atnwnt of thl' radmll\l' 
l'tll'rg) transft•r Ill gaM'!\ ( unst•n atll•n 
t•quation!\ lor rad1at1on gu!\ d:. IHllllll !\ ,\p 
plat all on!\ to ont• dmll'ns1onal flo\\. normal 
!\htll'k \\U\l'!oo and plant• al'llUS!ll \\a\f.'S 
fi41. H4:l HYPERSONIC FLOW THEORY 
(:l-0) Cr 3 l'nch. Alt. F.W.OOt•rec:ll967 
Pn•r('(JUI!ooitl•: 543 or equlvall•nt. 
II igh \1 ach number flow theory lbeories 
uf slender. blunt-nosed. and slightly blunt-
nosed bodies in hypersonkflow ~1inimum 
drag bodies Hypersonic shock wave, small 
disturbance and '\;l'Wtoman tht•ories 
643 HYPERSONIC VISCOUS FLOWS. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Pren.-quisite: 642, Math. 416orequivalent. 
Hypersonic boundary layer and viscous 
now studies. Applications to slender and 
blunt bodies 
644. APPLIED WING THEORY. 
(3-0) Cr. 3. Alt. F. Offered 1968. 
Prerequisite: 542, Math. 4 I 6 or equivalent. 
:\fethods of estimating the aerodynamtc 
<.:haracteristics of swept and unswept, steady 
and oscillating wmgs in subsomc and 
!>upersomc fltght 
6--17. f>48, 649 THE DYNAMICS OF REAL 
GASES 
(3-0). Cr. 3 each. Alt. yr. Offered 1967. 
Pren•qubitt•: !l-l:l. Math. :l22. 
Appli<:ation ol real gas theory to now 
behind a strong shock and in a rocket 
expanswn nozzle Involves harmonic and 
anharmonic oscillator theory. colliswnal 
transition probabilities. vibrational and 
chemical relaxatiOn together with thc1r 
coupling effects at high temperatures 
650 FLUID MECHANICS SEMINAR. 
(E.M. 650, M.E. 650) 
( 1-0 to 3-0). Cr. 1 to 3 each time taken. 
Prerequisitl•: Permission of instructor. 
Spl'(.'lal top1cs of current research mterest 
to students and staff of departments con-
cerned 
651, 6:i2 MECHANICS OF SPACE VEHICLE 
TRANSFERS. 
(3-0). Cr. 3 each. Alt. W.S. Offered 1969. 
Prerequisite: 523. 
\'ch1cle transfer from one orbit to another 
orbit. Intercept and rendezvous techniques 
using rocket and/or aerodynamic forces. 
Lunar and interplanetary space vehicle 
trajectones. Low-thrust space traJectones 
:\1 aneuvermg of entry vehicles using rocket 
and/or aerodynamic forces. 
(170 RESEARCH. 
D. Andt•rson, E. Anderson, Iversen, Hsu. 
MilieU, Sevl·rsike. 
695. SPECIAL TOPICS FOR ADVANCED 
GRADUATE STUDENTS. 
Cr. I to 5. F.W.S. 
A ,\ero and/or Gasdynamtcs. 
B Propulsion. 
(' "tress Analysis. 
I> :\t issile and Space Theory. 
E. Flight Systems. 
F :<.lagnetofluiddynam1cs 
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AGRICULTURAL BUSINESS 
For description of courses, see Economtcs and Socwlogv 
AGRICULTURAL EDUCATION 
For description of courses, see Educatwn 
AGRICULTURAL ENGINEERING 
Clarence W. Bockhop, Ph.D., Head of Department 
Professors: Hobart Beresford, A.E.; Wesley F. Buchele, Ph.D.; Leon F. Charity, Ph.D.; 
Henry Giese, M.S.; Thamon E. Hazen, Ph.D.; William V. Hukill, B.S.; Dale 0. Hull, 
M.S.; Howard P. Johnson, Ph.D.; Vilas J. Morford, M .Sc.; John H. Pedersen, Ph.D. 
Assocwte Professors: Craig E. Beer, Ph.D.; David B. Palmer, Ph.D.; Vernon M. Meyer, 
M.S.; Fred W. Roth, M.S.; Robert A. Saul, M.S.; Norval J. Wardle, Ph.D.; Ted L. Wil-
lrich, Ph.D. 
Asststant Professors: Willard R. Anderson, M.S.; Duane W. Mangold, Ph.D.; Stephen 
J. Marley, Ph.D.; Larry Van Fossen, M.V.Ed. 
Instructors: Donald L. Ahrens, M.S.; Samuel I. Ajiri, B.S.; Herbert E. Hansen, B.S.; 
Gary C. McVey, B.S.; James A. Merkel, M.S.; Clarence E. Johnson, B.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in agricultural engineering leading to the degree Bachelor 
of Sc1ence, see College of Enguwermg, Curncula 
The curriculum in agricultural engineering provides training in the major fields of 
engineering applications to the industry of agriculture. Graduates from the curriculum find 
employment in agricultural production enterprises, in the industries which supply goods 
and services to agriculture, and in the state and federal agencies responsible for agri-
cultural engineering research, application and education. 
Employment for agricultural engineers is available in many agricultural industries. 
Professional services performed in the farm machinery industry include engineering de-
sign, development, manufacturing, product education and sales. Services are rendered 
to industries supplying farm building materials and equipment, and in the design, con-
struction, merchandising and contracting of farm buildings. Students may also prepare 
for employment in design, development, construction, sales and service in the areas of 
soil erosion control, drainage and irrigation; rural electrification; crop processing and 
storage; and materials handling in agriculture. 
The department has cooperative programs established, for interested and qualified 
students, with certain companies in the farm machinery industry. The four-year curriculum 
is extended over a five-year period and interspersed with work periods in a farm ma-
chinery manufacturing plant. This plan offers valuable practical experience and financial 
assistance during the years in college. 
In addition to the courses for students majoring in agricultural engineering, the de-
partment offers a number of courses for students from the College of Agriculture. These 
include courses in farm mechanics, soil and water control, farm power and machinery, 
farm electrification, farm structures, and crop storage and conditioning. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science, Master of Engi-
neering, and Doctor of Philosophy in soil and water control; agricultural field power and 
machines; agricultural electric power and crop processing; agricultural structures and equip-
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ment; agncultural crops and materials storage. conditioning and processmg; and minor 
work to students taking major work in other departments. 
Prerequisite to major graduate work 1s the completion of an undergraduate curriculum 
111 agricultural engineering substantially equivalent to that required of undergraduate stu-
dents at this institution. 
~d inor work in agricultural engineering is offered for students in other departments, 
and minor work in agricultural mechanics is offered for students in agriculture. 
Open to graduate students for minor only in agricultural engineering: 346, 424, 425, 
436, 44 7, 461, 463, 464, 465, 4 76. Open to graduate students for minor only in agri-
cultural mechanics: 345,412,415,416,419,489. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
1011 TECHNICAL LECTURE 
(1-11) Cr R S 
Tlw lleld of a grit ultural t•nguwl'nng. tt:-. 
rl'lation to thl' agrkultural industry and 
to thl' enginl'l'ring proft.>ssion 
•134. FARM MACHINERY 
MANAGEMENT. 
( 1-2) Cr. 2. W. 
Prerequisite: For students In Winter Quarter 
Farm Operation Program only. 
( 'alibratlon, selection, management and cost 
of using farm machinery 
• •154. AGRICULTURAL MAINTENANCE 
WELDING. 
(2-4) 5 weeks. Cr. 2 W. 
Prerequisite: For students In Winter Quarter 
Farm Opemtlon Program only. 
"election of welding machines and materials 
and their application ln agriculture 
157. DAIRY MECHANICS. 
(0-6) Cr 2. S. 
~·or dain and food mdustrit•s students 
Sunttary 'and common pipe fitting. :-.oldt•r 
mg and shl'l'l metal. oxy-acetylem· and 
arc welding, silver soldering, electncity. 
and Sl'rvlce and rcpatr of datr} l'qutpmt.>nt 
217. ENGINEERING PROBLEMS IN 
LIVESTOCK PRODUCTION. 
(4-0)Cr.4 W. 
Prerequisite: Math. 1 12. credit or classiOca-
tlon In Ph\'s. 222. 
Environmental Influences on livestock pro-
duction Functional design of livestock hous-
Ing and equipment 
219 ENGINEERING PROBLEMS IN 
LIVESTOCK MANAGEMENT 
( :J 0) Cr. 3. W. 
For winter quarter nnd two Yl'llr pro-
gralll!i In agrlculturt> only 
Space and equipment nl'Cds and arrange 
ml.'nts for livestock produt.·tion l·.nviron 
mental Influence on animal performatwes 
and behavior. Materials handling prob-
lems. 
224 FUNDAMENTALS OF SOIL AND 
WATER CONTROL ENGINEERING 
(3-6) Cr. 5. S 
Prerequisite: Agron. 154. credit or class-
Ification In Math. 1 12. 
Prl'Cipttattun und the runoff process Soil 
erosiOn and its control Surfa<.'l' and sub 
surfa<.~ drainage systems destgn Sotl 
ph~ SIC!> I nguttun nll'thod!> H l'Ud\\ all·r 
flood nmt rol l·.lt·mt•nt~ of !>U n. t•~ ing mst ru 
• A student cannot count credit for both 134 and 
334 toward a degree 
• • ,\ student cannot count credit for both 154 and 
254 toward a degree 
ments. Application of surveytng techniques 
to sotl and water problems 
236. AGRICULTURAL MACHINES. 
(2-3)Cr.3.F. 
Prerequisill': Credit or classification in 
Math. 111. 
l'he effl'<.l ol ntl'<.'hamcal trl'atment on sotls 
and farm crops Efficiency and functional 
analysis t•f agricultural machines 
254. METAL CONSTRUCTION AND 
MAINTENANCE. 
(2-4) Cr 3. F.W.S.SSII. 
Sdection and application of fl'rrous and 
nun-ferrous metals. \\'elding, cold work-
tng and hot working metal in agricultural 
construction and maintenance 
255. AGRICULTURAL CONSTRUCTION 
MATERIALS AND PROCEDURES. 
(2-4) Cr. 3. F W.S.SSII. 
Sl'iedion of butlding matenals and their 
application to agricultural construction 
259. MATERIALS AND PROCESSES. 
(0-6) Cr. 3. S. 
Prerequisite: Chem 102 
Properties and behavtor of metallic and 
non-metallic materials Welding, metal-
lurgy. and heat treatment of ferrous and 
non-ferrous ml'tals and alloys 
301, 302, 303. SEMINAR. 
( 1-0) Cr. R. Yr. 
Preparation, presentation, and discussion 
~f papers on agncultural engineering sub-
Jects 
306. SOIL AND WATER MANAGEMENT. 
(2-3) Cr. 3. F.S.SSI. 
1-.ngineering aspe<:ts of soil and water con-
servation for students in agriculture l'se 
of ~he level Land descriptiOn Design, Jo-
catlon and construction of erosion control 
and draining facilities. Field trips to prob-
lem areas 
334 FARM MACHINERY AND POWER 
MANAGEMENT. 
(3-3) Cr. 4. F.W.S. 
Mechanics and materials of farm ma-
chinery construclton Adjustment, selection. 
capacity. ar:td cost ofuseoffarm machinery. 
Transmtssaon, measurement, and cost of 
use of farm power 
345. TRACTOR POWER. 
(2-3) Cr. 3. W. 
Prerequisite: 334. 
Co~struction. operation. adjustment, ca-
pactty and care of tractors and internal 
unnbustion engmes 
346. AGRICULTURAL TRACTOR POWER 
(3-3) Cr. 4. S.SSI. 
Prerequisite: M.E. 321. 
Kinematics and dynamics of tractor power 
application, draw bar, power take-off, and 
traction mechanisms. Thermodynamic 
principles and construction of the internal 
combustion engine, fuels and carburetion, 
ignition Rating and testing of tractors 
354. ADVANCED METAL CONSTRUCTION 
AND MAINTENANCE. 
(2-4) Cr. 3. F.W.S.SSI. 
Prerequisite: 254. 
Advanced techniques in metal construction 
and repair of agricultural equipment in· 
eluding oxy-acetylene and arc welding 
359. MACHINE CONSTRUCTION. 
(0-6) Cr. 3. F.W.S. 
l>rerequislte: Chern. 1 0 1 . 
Oxy-acetylene and electric welding. Chemi· 
cal and metallurgical principles Selection 
of equipment and materials 
362. AGRICULTURAL APPLICATIONS OF 
ELECTRICAL ENERGY. 
(2-3) Cr. 3. F. 
Prerequisite: Phys. 223. 
Practical application of electric energy to 
the farm and farm home; selection, opera· 
lion, maintenance, and economics of elec· 
trical equipment. 
364. FARM ELECTRICITY. 
(2-3) Cr. 3. F.W.S. 
l 1 se of electricity in productive farm enter· 
prises and in the improvement of farm 
living, costs, quality of products, savings 
in labor; wiring the farm for work sim· 
plUication, for safeguarding health and for 
re<:reation, servicing motors and electrical 
appliances. 
371. WATER USE IN OUTDOOR 
RECREATION. 
(3-0) Cr. 3. W. 
Prerequisite: Phys. 111. 
Recognition and definition of problem 
areas In outdoor recreation: Water sources, 
quantity and quality considerations, wastes 
disposal, irrigation and drainage, map-
ping. 
372. OPERATION EQUIPMENT FOR 
OUTDOOR RECREATION SIT~S. 
(3-3) Cr. 4. S. 
Prerequisite: Phys. 112. 
Evaluation of equipment and facilities for 
outdoor recreation sites Selection of ma-
terials and evaluation of alternate designs 
Application of electric power Selection and 
care of support and maintenance equip-
ment. 
401, 402, 403. SEMINAR. 
(1-0) Cr. R. Yr. 
Preparation, presentation and discussion 
of papers on agricultural engineering sub-
jects. 
412. ELECTRICITY IN FARMSTEAD 
MECHANIZATION. 
(2-3) Cr. 3. SSI. Three weeks 1968. 
Prerequisite: Pennlsslon of Instructor. 
Planning the farmstead electrical systems 
for economy, work simplUication and safe· 
ty Characteristics and application of 
motors and controls to livestock and poul-
try production. Development of demonstra-
tions and instructional materials for the 
teaching of mechanization of the farm· 
stead. 
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415. TEACHING FARM MECHANICS. 
(2-3) Cr. 3. F.W.S. 
l>rerequl~lte: 254 or pennisslon of In-
structor. 
Objectives and methods; equipment and 
management of the shop, organization 
of shop program. Students will plan and 
present demonstrations o[methods ofteach-
mg mechanical skills. 
416. ADVANCED ORGANIZATION AND 
TEACHING OF FARM MECHANICS. 
(2-3) Cr. 3. Off-campus. S. 
Prerequisite: 415 or pennisslon of In-
structor. 
Trends and the role of farm mechanics 
In the mechanization of agriculture. Or-
ganization of Instructional areas, selection 
of tools, supplies, reference materials, and 
facilities. Preparation of instructiono.l ma-
terials and methods of effective teaching. 
Development of teaching demonstrations 
and procedures. 
419. ENVIRONMENTAL SYSTEMS FOR 
ANIMAL PRODUCTION. 
(3-0) Cr. 3. F.S. 
l>rerequlslte: Math. 1 01C. 
Effects of thermal environment on animal 
performance. Ventilation and insulation 
for animal housing. Functional planning 
of animal facUlties. Feed processing sys-
tems. Economic considerations of build-
ings and equipment. Not open to students 
having credit In A E. 219. 
424. HYDRAULIC DESIGN OF SOIL AND 
WATER CONTROL FACILITIES. 
(2-3) Cr. 3. F. 
l>rerequislte: E.M. 378. 
Application of open channel flow principles 
to the design of irrigation, drainage, and 
erosion control facUlties. H ydraullcs of 
culverts, conduits, and stilling basins. Hy· 
draullcs of pumps. 
425. IRRIGATION AND DRAINAGE 
ENGINEERING. 
(2-3) Cr. 3. W. 
l>rerequisite: 224, 424. 
Theory of subsurface drainage. Irrigation 
of field crops. Design ofsurface and sprink-
ler irrigation systems. Sedimentation In 
channel and reservoir design. l Tse of com-
puters In solving soil and water conserva-
tion problems. 
428. SPECIAL PROBLEMS. 
Cr. 1 to 5. F.W.S.SSI, II. 
H. Honors Program. 
436. AGRICULTURAL MACHINERY 
DESIGN. 
(2-6) Cr. 4. W. 
Prerequisite: 236, M.E. 318. 
Design, development and testing of farm 
machine?' to meet the functional require-
ments o machines for tillage, seeding, 
cultivation and weed control, harvesting, 
crop processing, and farm power units. 
447. AGRICULTURA~ ENGINEERING 
APPLICATIONS. 
(3-0) Cr. 3. S. 
.,._erequlslte: 236, 346, E.M. 324. 
Summarization, correlation and extension 
of the agricultural engineering techniques. 
Economic limitations In design and man-
agement. 
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4() I. APPLICATIONS OF ELECTRICAL 
PRINCIPLES TO AGRICULTURAL 
EQUIPMENT. 
(2-6) Cr. 4. W. 
Prerequisite: Credit or classification in E. E. 
442. 
Selection and use of electrical equipment 
as related to efficiency and economy of 
agricultural production. processing and 
storage of feeds, forage crops and grains 
111 tllllllt.'<:lloll "llh the ll\l'1oloc.k. poultr~ 
und thllry t•nlt.•rJ>riM'::. 
463. FARM ELECTRIFICATION DESIGN 
(3-3) Cr. 4. S. 
l7erequisite: 461. 
Engineering problems in the design of 
ek"Ctrk distribution systems Design of con-
trol cin:uits and equipment used in live-
stock, grain, and forage production 
464 CROP CONDITIONING AND STORAGE. 
(2-3) Cr. 3. W. 
Prerequisite: Math. 321, M.E. 321. 
Mass and energy balances involved in the 
conditioning and storage of agricultural 
t rops Fans and ulr distribution 111 ducts 
In-storage, heated-air. and supplemental-
heat drying 
4fl5. PROPERTIES AND PROCESSING OF 
AGRICULTURAL MATERIALS. 
(2-3) Cr. 3. S. 
Prerequisite: 464. 
Theory and prat·tlce involved 1n the hand-
ling of agricultural products on the farm 
475. AGRICULTURAL STRUCTURES. 
(2-3) Cr. 3. F. 
Prerequisite: 217, E.M. 324. 
Structural p~oblems in. agricultur~l b~ild­
ings \'aluatwn appraisal and eslimat10n. 
Design of major service and processing 
buildmgs 
476. ADVANCED AGRICULTURAL 
STRUCTURES. 
(2-3) Cr. 3. S. 
Prerequisite: 21 7, credit or classification 
in C.E. 434. 
Analysis of statically indeterminate agri-
cultural building frames. Analysis and de-
sign of specialized structures for service, 
storage, or processing of agricultural com-
modities Specifications Special reports. 
488. ENVIRONMENTAL CONTROL IN 
AGRICULTURAL STRUCTURES. 
(2-3) Cr. 3. W. 
Prerequisite: 475 or C.E. 331, M.E. 321. 
Analysis of psychrometric data, calculation 
of heat losses Heat and moisture pro-
duction of animals and stored crops. De-
sign of insulation, ventilation, heating and 
cooling systems for animal production 
489 FARM BUILDINGS AND 
EQUIPMENT. 
(2-3) Cr. 3. W. 
Prerequisite: Senior classification. 
Plans, materials, construction, lighting, 
heat, and ventilation of farm buildings 
Design, specifications, cost of materials. 
contracts and construction organization 
Planning for systems of material handling 
and chore labor reduction. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
524. EROSION AND SEDIMENT 
TRANSPORT. 
(3-0) Cr.:~. W 
Pn•n-quisilt.•: M nth 21 :~ and one of the 
following: 424, C.E. 521, Geol 460, 
Agron. 577. 
lnillation of sedimt.•nt motion and ovt.•rland 
Oow Fltm in ulluvull channels and tht.•on 
uf transport Soil su rfuce u nd l h unm:l 
stability, regime uf chamwls Appliutllon 
of dimensional unuly!>is to erosum and 
st·our problt•ms 
528 SPECIAL TOPICS. 
Cr 1 to 5. F W .S.SSI. I I. 
,\ l'o\\t.•r und ( ontrol II\ dr.tultt:-
531. AGRICULTURAL STRUCTURES 
AND EQUIPMENT. 
(3-0) Cr. 3. F. 
Prerequisite: 488. 
Critil'ul analysis of the design and fum:-
tlunal relation of farm structures and equap-
ment. including research methods. projC<.·t 
planning and reporting of results 
532. ADVANCED SOIL AND WATER 
CONTROL ENGINEERING. 
(3-0) Cr. 3. W. 
Prerequisite: 425. 
(' ritical analysis of the design and func-
tional relations of soil and water con-
servation facilities. including experimental 
techniques. 
533. AGRICULTURAL POWER AND 
MACHINERY 
(3-0) Cr. 3. S. 
Prerequisite: 346. 
Critical analysis of power and equipment 
fur agnt ultural production w1th emphas1s 
on functaonal design requirements, and 
techniques for testing and evaluating per-
formance 
~4 ADVANCEDFARM 
ELECTRIFICATION. 
(3-0) Cr. 3. S. 
Prerequisite: 461. 
Crital'al analysas of electric power, heat. 
laght and controls in agncultural pro-
ductiOn with emphasas on functional de-
sagn requarements. Instrumentation meth-
ods and results 
COURSES FOR GRADUATE STUDENTS, major or minor 
62N RESEARCH 
F.W.S SSI, II. 
B("t'r, Bt>n>sfurd. Rnckhop, Buchele. Chari-
ly. Glest>, Hazen, Hukill, Johnson. 
6:l7. SOILDYNAMICS. 
(2-.'l) Cr 3. W. 
Prerequisite: E.M. 324, 344; Agron. 577 
or C.E. 360. 
Analysis of the stress-strum relatwnshap 
of sml under d~ nam1c loads !'lllp-sankage 
relat1onshap of tractave de\ Ices The re-
lationship bel\\een tillagl• energy and com-
pat·ta\ e energ) 
661,662.663. SEMINAR. 
( 1-0) Cr 1 each. F W.S. 
Dascussion of researth problems, methods, 
procedures. and reports 
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AGRICULTURE 
Floyd Andre, Ph.D., Dean of Agriculture 
Louis 1\1. Thompson, Ph.D., Associate Dean 
Professors: Roger L. Mitchell, Ph.D.; .James ,J. \\'allace, B.S. 
Asststant Professor Jack 1\1. Alexander, M.S. 
Instructors: Donald L. Ahrens, M.S.; Hoger ,J. Bruene, B.S.; Honald D. Kay, B.S.; !'\eil 
A. Patrick, B.S.; David L. Stamp, B.S. 
Courses Administered by the College of Agriculture 
Courses listed below are offered for undergraduate students in all curricula of the 
College of Agriculture. See also individual curricula in the section College of Agncultun• 
104. PRACTICAL WORK. 
A minimum of six months' practll'Ul y.ork 
in the student's field of study is required 
fur graduation. This requirement should 
be met before the beginnmg of the junior 
year 
110. FARM OPERATION ORIENTATION. 
(1-0) Cr. R. F.W. 
450. FARM OPERATION. 
(3-4) Cr. 4. F.W.S.SSI, II. 
Prerequisite: Junior classification In Col· 
lege of Agrkulture. Patrick, Wallace. 
Credit not to exceed 4 in any quarter and 
not to exceed a total of 8 Participation in 
the management and operation of an Iowa 
farm. The class is responsible for the plans. 
records and decisions of buying and sell-
mg of livestock, crops and t•qulpment 
Trips to farms und murkets 
490. SPECIAL PROBLEMS. 
Cr. 1-3. F.W.S.SS 
Prerequlsitl': Junior dusslfkntlon In the 
College of Agriculture. 
1 ndependent study of u sptoclfil ureu for 
which no course Is uvuiluble und ln un 
urea not assigned to un existing dl·part· 
ment The proposal by thl• studt•nt ill sub 
jc<:t to tht• approval of the Associate Dean 
or the Head of the Furm Operation Cur 
riculum 
499. SENIOR SEMINAR. 
Cr.l.S. 
Current topics of importan<:e in Agriculture. 
Lectures by College of Agriculture staff 
AGRONOMY 
John T. Pesek, Jr., Ph.D., Head of Department 
Professors: Marvin A. Anderson, Ph.D.; Hichard E. Atkins, Ph.D.; Charles A. Black, Ph.D.; 
John M. Bremner, Ph.D.; George M. Browning. Ph.D.; Elwin H. Duncan, Ph.D.; Lloyd 
R. Frederick, Ph.D.; Kenneth J. Frey, Ph.D.; John J. Hanway, Ph.D.; Harold D. Hughes, 
M.S.A.; Don Kirkham, Ph.D.; William E. Larson, Ph.D.; Roger L. Mitchell, Ph.D.; .J. 
Boyd Page, Ph.D.; Lowell H. Penny, Ph.D.; Wm. H. Pierre, Ph.D.; Frank F. Riecken, 
Ph.D.; Eliot C. Roberts, Ph.D.; Joseph L. Robinson, Ph.D.; Hobert V. Huhe, Ph.D.; Wilbert 
A. Russell, Ph.D.; Frank W. Schaller, Ph.D.; \Vayne H. Scholtes, Ph.D.; A. Duncan Scott, 
Ph.D.; Robert H. Shaw, Ph.D.; William D. Shrader, Ph.D:; Willis H. Skrdla, Ph.D.; David 
W. Staniforth, Ph.D.; Joseph A. Stritzel, Ph.D.; Harvey K Thompson, Ph.D.; Louis M. 
Thompson, Ph.D.; Charles R. Weber, Ph.D.; Walter F. Wedin, Ph.D.; Carroll P. Wilsie, 
Ph.D. 
Assocwte Professors: Minoru Amemiya, Ph.D.; Irvin C. Anderson, Ph.D.; Charles H. Bal-
lantyne, 1\1. A.; Irving T. Carlson, Ph.D.; Lloyd Dumenil, Ph.D.; ,John C. Eldredge, Ph.D.; 
Charles D. Hutchcraft, Ph.D.; \\Tilliam C. Moldenhauer, Ph.D.; Peter A. Peterson, Ph.D.; 
·Richard M. Shibles, Ph.D.; Regis D. Voss, Ph.D.;.John H. \\'ebb, Ph.D.; Donald G. Woolley, 
Ph.D. 
Asszstant Professors: W. Gale Biggs, Ph.D.; Alfred ,J. I<:nglehorn, M.S.; Thomas E. Fenton, 
Ph.D.; Detroy E. Green, Ph.D.; Oliver A. Knott, M.A.; Raymond P. Nicholson, B.S.; 
Frederick R. Troeh, Ph.D. 
Instructors: Vernon B. Cardwell, M.S.; David L. Stamp, B.S. 
254 Description of Courses 
Opportunities for Undergraduate Study 
For undergraduate curriculum in agronomy, see College of Agriculture, Curricula. 
The curriculum in agronomy provides a thorough training in crop science, soil science 
and agricultural climatology. It also provides general training in other fields of agri-
culture, in natural and social sciences, and in the humanities. 
The four-year curriculum, with its four majors outlined under the agronomy cur-
riculum, prepares students for independent farming and for positions in industry, service 
organizations, educational institutions and state and federal agencies. Graduates accept 
positions in the seed, fertilizer and chemical industries as agronomists, production managers, 
product inspectors and sales and promotion specialists. They are employed in state and 
federal agencies as extension agronomists, county extension directors, soil conservationists 
and soil scientists. There are also opportunities for agronomy graduates as land appraisers, 
turf-grass specialists and farm managers. 
All of the undergraduate courses described below are approved for major and minor 
credit in Agronomy except 110, 114A, 114B, 154A, 1548, 300 and 400. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy with specialization in crop production and physiology, plant breeding, soil 
physics, soil chemistry, soil fertility, soil microbiology and biochemistry, soil morphology 
and genesis, soil management and agricultural climatology and minor work to students 
taking major work in other departments. 
Prerequisite to major graduate work in crop science and soil science is completion 
of an undergraduate curriculum substantially equivalent to that recommended for pre-
graduate training in the agronomy curriculum at this institution. 
Open to graduate students for minor only: 315, 354, 415, 416, 424, 444, 453, 455, 
457,464,473,483,485. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. 
114. 
154. 
206. 
212. 
300. 
ORIENTATION IN AGRONOMY. 
(1-0) Cr. R.F. 
Survey of different branches of agronomy. 
PRINCIPLES OF CROP PRODUCTION 
A: (3-2) Cr. 4. F.W.S.SSI. 
B: (3-0) Cr. 3. W. For students In winter 
quarter Farm Operation Program only. 
Introductory principles of plant-soil-climate 
relationships in crop production. 
FUNDAMENTALS OF SOIL SCIENCE. 
A: (3-3) Cr. 4. F.W.S.SSI. 
Prerequisite: A: Chern. 1 01. 
B: (3-0) Cr. 3. For students In winter (\uar-
ter Fa~ Operation Program only. 
I ntroduchon to principles of soil science 
Fundamentals of physical, chemical and 
biological properties of soils, the formation, 
classification, distribution, productivity and 
conservation of soils. 
AGRICULTURAL METEOROLOGY. 
(Geophys. 206) (3-0) Cr. 3. F.W. 
1 ntroduction to basic meteorological proc-
esses related to agriculture. Study of weather 
maps and forecasting. 
GRAIN AND FORAGE CROPS. 
(3-2) Cr. 4. W.S. 
Prerequisite: 114. 
Plant characteristics, adaptation, manage-
ment, processing and use 1 of grain and 
forage crops. Identification of major crop 
and weed species; grain and forage quality 
CROP PRODUCTION AND SOIL 
MANAGEMENT. 
Cr. Arr. F.W.S.SS. 
For special groups. Distribution, produc· 
tion, harvesting and utilization of crops; 
formation, characteristics and classification 
of soils; principles and practices of soil 
conservation, fertility maintenance and soil 
management. 
310. SEMINAR. 
(1-0) Cr. 1. F.S. 
Prerequisite: 206, 315, 354, Stat. 201A. 
Interpretation of research data relating to 
soil-plant and soil-plant-climate relation· 
ships. 
313,314. TURFGRASS MANAGEMENT. 
(Hort. 313, 314) See Horticulture. 
315. CROP GROWTH AND CULTURE. 
(4-0) Cr. 4. F.S. Alt. SSI. Offered 1968 
Prerequisite: 114, Bot. 101 or 210, Chern. 
101. 
Basic concepts and physiologic aspects of 
growth and culture of crop plants, applica-
tion of thL"se princ1pll·s to cultural practicl's. 
354. SOIL FERTILITY. 
357. 
400. 
(3-3) Cr. 4. F.W.S.SSII. 
Prerequisite: 154, Chern. 231. 
Chemical, biological and physical properties 
of soils in relation to plant nutrition Prin-
ciples relating to the use of lime, manure 
and fertilizers. 
FOREST SOILS. 
(For. 3{)7) (4-3) Cr. 5. W. 
Prerequ~site: Chern. 231 . Form~on, classification and occurrence of 
soils. Physical, ·chemical and biological soil 
factors affecting forest growth. 
AGRICULTURAL TRAVEL COURSE. 
Cr. 4. SS. 
Prerequisite: Junior or Senior classification, 
permission of instructor. 
406. 
411. 
415. 
416. 
424 
444. 
450. 
451. 
A: American Tour Offered 1969. 
B. European Tour Offered 1968. 
Students taking this course will be required 
to register also for An. Sci. 400 for 4 
credits. Tour and study of production 
methods In major crop and livestock regions 
of the l 1nlted States and other countries. 
Influence of climate, soU, topography, mar-
kets. and other factors on livestock and 
crop production. 
CLIMATES OF THE CONTINENTS. 
(Geophys. 406) (3-0) Cr. 3. W. 
Prerequisite: Senior clnsslficatlon. 
World climatology and factors controlling 
It Climatic analogues as a means of com-
paring cUmates. The climates of different 
continents. 
SEMINAR. 
(1-0) Cr. 1. W.S. 
Prerequisite: 310, senior classification. 
I nterpretatlon and presentation of research 
data relating to crop science. 
WORLD CROP RESOURCES. 
(3-0) Cr. 3. F.W. Alt. SSI Offered 1969. 
Prl'rl'quiKitt•: 1l4. Bot. 101 nr 210. 
Basic concepts ol ongtn and adaptation of 
world crops. Production of cereal. oll fiber, 
sugar and other crop plants as affected by 
environmental conditions. 
PRINCIPLES OF CROP PRODUCTION 
AND MANAGEMENT. 
( 10-0) Cr. 3. Off<ampuH. 
Prerequisite: 114, Bot. I 01 graduate class-
Ification. 
Primarily for graduate students not major· 
ing In agronomy. Application of principles 
of crop sclen<:e and current research In· 
formation in the solution of crop produc-
tion problems 
PRINCIPLES OF PLANT BREEDING I. 
(3-0) Cr. 3.F. 
Prerequisite: 415 or 315; Gen. 301. 
Basic principles used in Improvement of 
field crops Pure line, mass selection and 
multi-linl' concepts, hybridlzutlon,pcdtgrl't.' 
and bulk systems, backcrosslng, Inbreeding 
and other breeding procedures in relation 
to self and cross fertilizing species. 
SOIL AND CROP MANAGEMENT. 
(4-0) Cr.4. F.W.S. SSI. 
Prerequisite: 315 or 415, 354 and senior 
classification. 
Integrating the principles of agronomic sci-
ence with soil and crop management systems 
and practices. Basic plant-soli-climate rela-
tionships arc used In solving field problems 
with emphasis on achieving optimum land 
usc and efficient crop production. 
SPECIAL PROBLEMS. 
Cr. orr. F.W.S.SS. Staff. 
Open to qualified students, after consulta-
tion with professor In special area of In· 
terest. Selected studies in crops, soils, or 
climatology according to needs and In-
terests of student. For foreign students, an 
analysis of soil, cUmatlc and crop produc· 
tlon resources of the student's home country 
Is suggested. 
H. Honors Program. 
SEMINAR. 
( J-0) Cr. 1. F.W. 
Prerequisite: 3 J 0, senior classlficatlon. 
Interpretation and presentation of research 
data relating to soil science. 
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453. FERTILIZERS. 
(3-0) Cr. 3. F. 
~erequislte: 354. 
Types. properties, and production offertiliz-
ers; choice and use of fertilizer in relation 
to soil properties. environmental conditions, 
crop requirements, and economic factors, 
out-of-town field trips 
455. PRINCIPLES OF SOIL FERTILITY, 
MANAGEMENT AND CONSERVATION .. 
(10-0) Cr. 3. Alt. SS. Offered 1969. Three 
weeks. 
Prerequisite: 154, Chern. 231. 
Primarily for graduate students not major-
ing In agronomy. Application of principles 
of soil science ln the Interpretation and use 
of recent research relating to problems In 
soil management, fertility and conservation. 
457. SOIL CHEMISTRY AND PHYSICS. 
(3-3 or 3-0) Cr. 3 or 4. F. 
Prerequisite: 354. 
Chemical, physical and mineralogical prop-
erties of soils. Influence of particle size on 
soil properties. A study of the colloidal 
system and the movement of materials ln 
soils. 
464. SOIL EROSION AND CONSERVATION. 
(2-3) Cr. 3. F.S. 
Prerequisite: 354. 
Principles of conservation of soil resources 
Relation of soil physical properties and 
land morphology to erosion. Coordination 
of conservation practices in the development 
of a farm plan. Out-of-town field trips. 
473. SOIL DEVELOPMENT AND 
CLASSIFICATION. 
(3-3) Cr.4. F.S. 
Prerequisite: 154. 
Development, characteristics, and identifica-
tion of soils; study of soil proftles; theory 
and practice of soil mapping; interpretation 
and utilization of soU survey information; 
two 2-day field trips. 
483. WORLD SOIL RESOURCES. 
(2-3 or 2-0) Cr. 3 (2 cr. and no lab for 
students with credit in 154A or 357) Alt. 
W. Offered 1969. 
Prerequisite: Chern. 101; junior or senior 
clruislfk.ation. 
Properities of soils; world soil geography; 
prcsent and potential productivity of soils 
in variouscontinents,and factors influencing 
their utilization. 
485. AGRO-MICROBIOLOGY. 
(Bact. 485) (3-3) Cr. 4. S. 
Prerequisite: 154, Bact. 300 or 304. 
Role of micro-organisms in certain proc-
esses and transformations of agronomic 
Interest. Soil microflora and its effect on 
soil fertility. Legume bacteria and inocula-
tion Silage preservation. Heating of hay 
and stored grain. Manure conservation. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, ma1or or minor, open to 
qualified undergraduates 
.>05. PLANT CLIMATE 
(:J-0) Cr. 3. S 
~erequlsltc: 154. Bot. 310 Shaw 
Thl' hcat exchange ncar the ground He-
latiun of topography and plant co\ l'r 
the mlcro-dimate Modification of mil ru-
cllmatc by agrkultural operations 
.-,oli METHODS IN CLIMATOLOGY 
{:1-CI) Cr :J. All S Offt'rt'<i I ~fiH. 
Prenoqulsltc: 505, Stat. 448. Shaw. 
Physkal and stut1sticul prucesscs m the 
study uf the dtmatl' and the analysis uf 
agro-cllmatlc data. 
514 CROP ADAPTATION 
(:J-0) Cr :i. F 
Pn·noqulsitl': 114. Bot.:HO.Gcn 30I.st•nior 
dnssifk alicm. Wilsie 
l'rinupies and concepts of ongin.adaptatwn 
and distribution of nop plants Cenetll 
and physiological aspt'l·ts l'f plant response 
to environmental factors Distribution of 
world crops on a climatic basis. 
518 ADVANCED CROP PRODUCTION. 
(3-0) Cr. :L W. 
Pn•n-quislte: :H5 or ~44 Wuoill'Y. 
Basil l'Ont"Cpl!> in plant-soil-dtmutl' reluuon-
shtps "tth emphasts on rt.'l'l'nt advances 111 
l rup l ultun· and managl'ml·nt 
524 PRINCIPLES OF PLANT BREEDING II. 
{:l-0) Cr 3 W. 
Pn'l'l'<Jlli!ooill': ~24. But. 407 Atkins 
. \ppltt·uuon uf gl'lll'ltl' prmctpll·s to lmprovt'-
llll·nt ,,f ficld l rups I optl1; t'O\ ered indude 
mtcrspl'llfit and mtcrgcm·ric hybridization, 
mdun-d pol) piold). mdun-d mutations, ster-
ility mt"'l·hanisms, t·haractcr inheritanl·e and 
Spl'llfic brt>t•dmg considerations related to 
a spectrum of crop species 
;;:J~ GRASSLAND IMPROVEMENT, 
MANAGEMENT AND EVALUATION. 
(:J-0) Cr. a. W. 
Prl•rcquisite: 315, 354. Wedin 
l·oragc resources, ecology and dynamics. 
l'rinctplcs of pasture management r:valua-
llon tl'lhniques 111 grassland research 
.'l.'lO SPECIAL TOPICS 
Cr. arr. F W.S.SS. 
Prt.>rcquisitl•: 15 Cr. in Agron. Staff. 
I 1teraturc rev1ews and conferences on se-
ll'l·ted topics m crops, soils, or climatology 
according to needs and interest of student. 
For foreign students, an analysis of soil, 
climatic, and crop production resources of 
the student's home country is suggested. 
.'l53 SOIL-PLANT RELATIONSHIPS. 
(3-0) Cr. 3. F 
Prercquisitt.>: 354. Black. 
( omposition and properties of soils in re-
lation to the nutrition and growth of plants. 
556 LABORATORY METHODS OF SOILS 
INVESTIGATIONS. 
(0-4 to 6) Cr. 2 to 3. A: Alt. S. offered 
1968: B: F.; C: W. 
Prerequisite: A: 485, 585. Bremner, Fred-
erick: B: 354, Chern. 211. Black; C: 577. 
Kirkham. 
A Soil :-.Hcroblology and Biochemistry. 
H Soil Chemistry. 
(' Soil Physics. 
561. IRRIGATION AGRICULTURE. 
(3-0) Cr. 3 Alt. S. Offered 1968 . 
Prerequisite: 354. Troefi. 
Properties of soils in relation to irrigation· 
~se and qu~lity of irrigation water; redama~ 
tlon of sah_ne and sodic soils; soil-plant-
~ater relationships; management of ir-
n_gated cropland; irrigation In humid re-
giOns. 
565. ADVANCED SOIL MANAGEMENT 
AND CONSERVATION. 
(3-0) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 464, 473, A.E. 306. Shrader. 
t· undamental principles involved in the man· 
agement, improvement and nmservatlon 
of soils. 
575. SOIL MORPHOLOGY, GENESIS AND 
CLASSIFICATION 
(3·0) Cr. a. W. 
Prerequisite: 47:1. 553. Riecken. 
~torphology and formation of soils, systems 
of classification, and geogruphical distribu· 
tion of soils. 
Agronomy 
577. SOIL PHYSICS. 
(3-0) t:r. a. F. 
l'rerequlslte: 354. Kirkham. 
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Helatlon of physical properties of soils to 
plant growth. Particle-size distribution, soil 
structure, clay minerals, soil moisture, 
rheological properties and soil temperature. 
585. SOIL MICROBIOLOGY AND 
BIOCHEMISTRY. 
(Ba(·t. 585) (3-0) Cr. 3. W. 
Prerequisite: 485, Fredertck. 
Nature of the microbiological population of 
the soU; activities of soU microorganisms 
interactions between soU population and 
soil properties and plant growth; interpreta-
tion of biological data. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
600. SEMINAR. 
(1-0)Cr.I.F.W.S. 
A Crops Carlson, Frey. Wilsie. 
H ~oils Black. 
C. Plant-Soil-Climate Relationships. Shaw. 
l{eports and discussions of recent literature 
and current investigations 
flOfl RESEARCH IN AGRO-CLIMATOLOGY. 
F.W.S.SS. Shaw 
Consultation with instrul'tor, exhaustive cx-
armnation of the literature pertaining to and 
onginal thought on a special research prob-
lem of special interest to the student 
609 CONF~RENCE IN AGRO-
CLIMATOLOGY. 
(0-1) Cr. I. F.W.S.SS. Shaw. 
Consultation with .nstructor, special prob-
lems and/ or read .ng a~Mgned in consulta-
tions with the in~trut:tor on which the stu-
dent reports 
615. ENVIRONMENTAL CROP 
PHYSIOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: Bot. 512. Shibles. 
The plant-environment interaction in rela-
tion to growth and production of l rop 
communities. 
623. CYTOGENETICS IN PLANT 
BREEDING. 
(3-0) Cr. 3. F. 
Prerequisite: 524, Gen. 401, Bot. 605. Peter-
son. 
( 'ytogenetics In plant breedrng 'J"oplcs In-
clude chromosome recombination, prin-
uples of lhromosome pairing, distribution 
of genetic materials, aberrations, polyploids, 
genome relations, aneuploids, nullisomic 
analysis and interspecific hybrids 
624. ADVANCED PLANT BREEDING I. 
(3-0) Cr. 3. W. 
Prerequisite: 524, Gen. 630. Russell. 
Types of gene action in plant bret.-ding 
Topics indude heritability, inbreeding de-
pression and heterosis, development and 
evaluation of parental materials, prediction 
of hybrid performance. proc·edures and 
problems m testing for general and specific 
I.'Ombinmg ability. factors limiting effictenl-y 
of sell-ction and testing. 
625 ADVANCED PLANT BREEDING II. 
(3-0) Cr. 3. S. 
Prerequisite: 524, 624, Gen. 630. Frey. 
!:elation of population structure to plant 
breeding. Topics Include breeding systems, 
relation of population structure to inducing 
variability and to selection procedures; 
theory of pure Unes, synthetics, and multi-
line varieties; Importance of genetic shifts 
and homeostasis in plant breeding. 
640. RESEARCH. 
F.W.S.SS. 
A Crop Production and Physiology. 
(I~ Anderson, ( 2) Roberts, ( 3) Shlbles, 
(4 Staniforth, (5) Wedin, (6) Wilsie, 
(7 Woolley. 
B. (,lunt Breeding and Cytogenetics. 
(I) Atkins, (2) Carlson, (3) Frey, (4) 
Hallauer. ( 5) Penny, (6) Peterson, (7) 
Russell, (8) Weber, (9) Wllsle. 
655. ADVANCED SOIL FERTILITY. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
J»rereq u islte: 553. Black. 
I<:valuation of soil fertility and fertiUzers; 
theory and applications. 
657. SOIL CHEMISTRY. 
(Chern. 657) (2-0) Cr. 2. Alt. S. Offered 
1969. 
Pr-erequisite: 553, Chern. 484 or equivalent. 
Scott. 
Chemical and mineralogical properties of 
soil colloids. Jon exchange and soil reaction. 
675. ADVANCED SOIL GEN.l!.:SIS AND 
CLASSIFICATION. 
(0-2) Cr. 2. Alt. S. Offered 1968. 
Prerequisite: 575. Rlecken. 
Processes, reactions and theories In soil for-
mation; principles of soU classification. 
677. ADVANCED SOIL PHYSICS. 
~ls. 677) (3-0) Cr. 3.Alt.S.Offered 1969. 
equlslte: 577, Math. 212. Kirkham. 
Physical characteristics of soU and prin-
ciples underlying flow and distribution of 
water in soUs. 
685. ADVANCED SOIL BIOCHEMISTRY. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 585. Bremner. 
Nature of soil organic matter, and bio-
chemical transformations brought about by 
soil microorganisms. 
690. RESEARCH. 
F.W.S.SS. 
A. Soil Microbiology and Biochemistry. 
(Bact. 690) ( 1) Bremner, (2) Frederick, 
B. Soil Fertility. (1) Hanway. (2) Pesek, 
(3) Pierre. 
C. Soil Physics. (1) Kirkham. 
D. Soil Management.( 1) Larson,(2) Pierre, 
{3) Shrader. 
E. SoU Morphology and Genesis. ( 1) 
Rlecken, (2) Rube, (3) Scholtes. 
1-'. SoU Chemistry. ( 1) Black, (2) Bremner, 
(3) Scott. 
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ANIMAl SCIENCE 
Leslie E. Johnson, Ph.D., Head of Department 
P,·ofessors: H. Scott Allen, Ph.D.; Arthur L. Anderson, M.S.; .John C. Ayres, Ph.D.; Rex 
Beresford, B.S.A. (Emeritus); Wise Burroughs, Ph.D.; Charles C. Culbertson, M.S.; C. 
Frederick Foreman, Ph.D.; Albert E. Freeman, Ph.D.; Virgil 'A'. Hays, Ph.D.; Lanoy N. 
Hazel, Ph.D.; John B. Herrick, D.V.M., M.S.; I\:orman L. ,Jacobson, Ph.D.; H. H. Kildee, 
D. Agr., D. Sci.; Edwin A. Kline, Ph.D.; 'A'illiam F. LaGrange, M.S.; .Jay L. Lush, Ph.D.; 
D. Agr.; Robert M. Melampy, Ph.D.; Arthur R. Porter, M.S.; H. L. Self, Ph.D.; Phineas 
S. Shearer, M.S.; Vaughn C'. Speer, Ph.D.; Homer W. \\'alker, Ph.D.; William G. Zmolek, 
M.S. 
Assoczate Professors: Lloyd L. Anderson, Ph.D.; Louis ~. Baker, Ph.D.; David F. Cox, 
Ph.D.; Robert C. DeBaca, Ph.D.; Darrel E. Goll, Ph.D.; Emmitt H. Haynes, Ph.D.; .James 
,J. Kiser, M.S.; A. Dare McGUliard, Ph.D.; l•:lvinQuaife, B.S.; Robert E. Rust, !\LS.; Charles 
K Shelby, Ph.D.; .John A. Sims, Ph.D.; Maynard L. Spear, D.V.M.; Robert E. Taylor, 
Ph.D.; Allen H. Trenkle, Ph.D.; Harold H. VanHorn, Jr., Ph.D.; Donald E. Voelker, M.S.; 
Donald H. 'A'arner, Ph.D.; McElwyn D. \\'hiteker, Ph.D.; Thomas \\'. \\'ickersham, M.S.; 
Richard L. Willham, Ph.D. 
Asst4'tlant Professors: Paul 0. Brackelsberg, Ph.D.; Lauren L. Christian, Ph.D.; Jerry V. 
DeBarthe, Ph.D.; Basil H. Eastwood, M.S.; Richard ('. Ewan, Ph.D.; ;\;elson Gay, Ph.D.; 
Donald M. Henricks, Ph.D.; Eulyn L. ,Jensen, Ph.D.; D. Dal Kratzer, Ph.D.; Stanley L. 
Oxenreider, Ph.D.; Frederick C. Parrish Jr., Ph.D.; Emmett ,J. Stevermer, Ph.D.; David 
G. Topel, Ph.D.; Richard L. Vetter, Ph.D.; ,Jerry W. Young, Ph.D. 
Instructor: Hoger E. Hunsley, M.S. 
Opportunities for Undergraduate Study 
For undergraduate curricula in animal science and dairy science, leading to the degree 
Bachelor of Science, see College of Agnculturc. Curncula. 
The curricula in animal science and dairy science provide training in the field of 
agriculture as applied to all phases of the production and distribution of livestock and 
livestock products. A liberal allowance of elective credits is permitted in each option of 
the curricula. 
Students graduating from these curricula go into many lines of work. Men well 
trained in animal and dairy science are in demand as operators of livestock farms; 
directors of extension work; extension assistants in youth activities; fieldmen for farm 
management, banks and insurance companies; for management, buying, sales or super-
visory positions with meat packing, produce, feed, merchandising, dairy and farm equip-
ment companies; positions in the teaching field, and employment with various agencies 
of state and federal governments. Opportunities in college work in teaching, research, and 
extension usually require graduate training. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in breeding, meats, nutrition and reproduction. Advanced graduate study 
in meats is offered as a joint major in meat science and food technology. A Master of 
Science degree is offered in livestock production and dairy cattle production. Minor work 
is offered in breeding, meats, nutrition and reproduction to students with a major in other 
departments. 
Graduate programs in animal science include supporting work in other areas such 
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as agronomy, anatomy, bacteriology, biochemistry, chemistry, dairy and food industry, 
genetics, physiology and statistics. 
Prerequisite to major graduate work is the completion of an undergraduate program 
in animal science, dairy science and/ or related sciences necessary for the pursuance of the 
chosen area in animal science. Basic courses in chemistry, mathematics and zoology are 
necessary in all animal science graduate work. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. ORIENTATION IN ANIMAL SCIENCE 
(1-0) Cr. R. F W .S. SSI. 
Survey of animal science field. 
1 14. ELEMENTS OF LIVESTOCK 
PRODUCTION. 
(3-2) Cr. 4. F.W.S. SSI. 
Selection of meat animals for feeding and 
breeding. Management of herds and flocks 
Relationship of live animal grades to car-
cass grades and values. Selection and man-
agement of dairy cattle. Field trips. 
115. LIGHT HORSES AND PONIES. 
(2-2) Cr. 3. W. 
~reeds of horses and ponies for work and 
pleasure. Selecting, judging, breeding, feed-
ing, care, management, and marketing 
170. MEAT AND MEAT PROCESSING. 
(2-2) Cr. 3.S. 
Prerequisite: 114 or F. and N. 1 07. 
Composition of meat and its nutritive value. 
Selection, grading. identifying, curing and 
freezing meats 
200. LIVESTOCK HUSBANDRY PRACTICES. 
(0-4) Cr. 2. F.S. SSI. 
Practical problems, demonstrations, partici-
pation in skills and practices encountered 
in the care, handling, and e"hibiting of 
farm livestock. For special groups. 
214. ECOLOGY AND APPRECIATION OF 
MEAT ANIMAL BREEDS. 
(2-2) Cr. 3. F.W.S. 
Prerequisite: 114. Sophomore standing. 
Rreeds of beef cattle, sheep and swine, their 
development. evaluation, use and adapta-
bllity in commercial livestock production 
218. FEEDS AND FEEDING. 
(3-2) Cr. 4. W. 
Prerequisite: 114. 
Practical feeding and management of hogs, 
beef and dairy cattle, sheep. Not accepted 
for credit for Animal and Dairy Science 
degrees. 
235. DAIRY CATTLE PERFORMANCE. 
(2-2) Cr.3. F.W.S. SSII. 
Prerequisite: 114. 
Origm and development ofbreeds.lmprove-
ment and expansion programs. Comparison 
of types, performance and development em-
phasis in the llnited States and the World. 
Influences affecting commercial use and 
adaptability of types and breeds. Market-
ing of dairy cattle and milk. 
271. MEAT ANIMAL EVALUATION. 
(2-2) Cr.3. F.W.S. 
Prerequisite: 170. 
~<:valuation of meat animals, emphasis on 
growth and development and body com-
position. (;rades and grading of meat. 
305. LIVESTOCK JUDGING. 
(0-6) Cr. 3. F. 
Prerequisite: 214, 271. 115 recommended. 
Beef cattle, hogs, sheep and horses. 
315. LIGHT HORSE HUSBANDRY. 
( 1-4) Cr. 3. F .S. SSI. 
l>rerequlslte: 115. 
Feeding, breeding and selection, care, han-
dling, trainin~ and marketingofllghthorses 
and ponies. f.nglish and Western equitation. 
Field trips. Laboratory fee $10. 
318. FUNDAMENTALS OF NUTRITION. 
(4-0) Cr. 4. F.W.S. SSI. 
Prerequisite: Chern. 231 or equivalent; V. 
Phys. 264 recommended. 
Digestion and metabolism of carbohydrates, 
fats, proteins, minerals, and vitamins. Mea-
sures of energy. 
319. APPLIED ANIMAL NUTRITION. 
<3-0) cr. 3. r.w.s.ssn. 
Prerequisite: 318. 
Essential nutritive rcqunements of livestock 
and poultry; sources and composition of 
nutrients; replacement value of feeds in ra-
tions; ldentlflcatlon of ingredients; ration 
formulation and feeding recommendations. 
331. ANIMAL REPRODUCTION I. 
(3-2) Cr. 4. F.W.S. 
l>rerequislte: V. Phys. 264 or Zool. 355. 
Physiology of reproduction in farm animals. 
335. DAIRY CATTLE SELECTION. 
(0-6) Cr. 2. S. 
Prerequisite: 235. 
Selection of breeding animals for dairy 
herds. Comparative terminology, decision 
making and presentation of oral reasons. 
Trips to dairy cattle farms. 
350. PRINCIPLES OF ANIMAL BREEDING. 
(3-0) Cr.3. F.W.S. 
Prerequisite: Gen. 301, Stat. 201 or 201A. 
An application of genetic principles to ani-
mal improvement. Selection and systems 
of mating for farm animals. The use and 
value of performance testing. 
351. APPLIED ANIMAL BREEDING. 
(2-2) Cr. 3. F.W .S. 
Prerequisite: 350. 
Basic and applled methods of evaluating 
seed stock. Performance evaluation and pre-
diction of genetic improvement in purebred 
and commercial production. Modern meth-
ods of evaluating body composition of the 
live animal. Advertising and merchandising 
breeding stock.' Breed improvement pro-
grams. 
370. MEAT MERCHANDISING AND 
MARKETING. 
(3-3) Cr. 4. W. 
!»rerequisite: 271 . 
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400. 
403. 
409. 
418. 
419. 
425. 
427. 
429. 
Effa·t of nutrition, breeding and manage-
ment on qualitative and quantitative aspects 
of meat production Meat merchandising 
and marketing practices. One-day field trip 
AGRICULTURAL TRAVEL COURSE. 
Cr. 4. (Agron. 400, Cr. 4, also required 
for students taking this course) SS. 
Prerequisite: Junior classification andfor 
pennlsslon of instructor. 
A American Tour Offered 1969 
B European Tour Offen.•d 1968. 
Tour and study of production method!> Ill 
major livestock and crop regions of the 
l' nlted States and other countries 1 nfluence 
of climate. soil. topography, markets and 
other factors on livestock and crops pro· 
duccd Livestock management and crop 
production practices 
MARKETING LIVESTOCK AND MEAT. 
(Econ. 403) See Economics. 
MARKET LIVESTOCK AND 
MARKETING PROCEDURES. 
(2-0) Cr. 2. F.S. 
Prerequisite: 27 1 . 
Classifylng, grading, and evaluating cattle, 
hogs and shl'CP for market. Kinds of mar-
kets and marketing procedures. Field trips 
ANIMAL NUTRITION I. 
(3-0) Cr. 3. F. 
For students ln Veterinary Medicine only. 
:'\utritlon requirements for maintenance. 
growth, fattening, reproduction and lacta-
tion of ruminant and non-ruminant ani-
mals Including small animals. 
ANIMAL NUTRITION II. 
(2-2) Cr. 3. W 
Prerequisite: 418. 
Essential nutrient requirements of llvcsto<.k 
and poultry. Sources and composition of 
nutrients; ration formulation and feeding 
practice!! 
PORK PRODUCTION AND 
MARKETING. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 319, 350. 351 recommended. 
BEEF PRODUCTION AND 
MARKETING. 
(3-0) Cr. 3. F W .S. SSI. 68. 
Prerequisite: 319, 350. 351 recommended. 
SHEEP PRODUCTION AND 
MARKETING. 
(2-2) Cr. 3. W.S. 
Prerequisite: 319. 
434. MILK PRODUCTION AND HERD 
MANAGEMENT. 
(3-0) Cr. 3. F.W. 
Prerequisite: 319. . , 
Hatiun preparation and computatiOns .. Eval-
uation of feed sources. feed additives and 
herd management systems 
436. DAIRY PROBLEMS. 
(3-0) Cr. 3. W. 
Prerequisite: 350, 434. 
Seminar and discussion of current prob-
lems for the dairyman. 
437. MILK SECRETION. 
(3-0) Cr. 3. F. 
Prerequisite: 319, V. Phys. 264. 
Development, structure and functional proc-
esses of the mammary gland 
470. MEAT SCIENCE. 
(3-3) Cr. 4. S. 
Prerequsite: 370, Bact. 304, Chern. 231 
or 335. 
Structure and composition of skeletal muscle 
and connective tissue. Microbiology of meat 
Post-mortem changes affecting meat and 
meat quality. Fundamentals involved in 
meat processing and preservation. One day 
field trip. 
475. INTERCOLLEGIATE JUDGING 
TRAINING AND COMPETITION. 
A: Cr. 1-7. F.W.S.; B: Cr. 1-6. F.W.S .. ; 
C: Cr. 1-4. F.W.S.; D: Cr. 1-3. F.W.S. 
Prerequisite: Permission of instructor. 
A Meat animals and horses. 
B Dairy cattle. 
C Meats 
D. Wool 
Specialized training in evaluating and grad-
ing live animals. carcasses and wool. Field 
trips to farms, meat packing firms, wool 
marketing warehouses and livestock ex-
positions 
490. SPECIAL PROBLEMS. 
Cr. 1 to 3. F.W.S. 
Prerequisite: Permission of lnstructor. 
Open to junior and senior students in ani-
mal science, dairy sc1ence and home eco-
nomics showing satisfactory preparation 
for problems chosen and quality point aver-
age of 2 5 or above for two preceding 
quarters Individual topic, conferences and 
preparation of report 
A. Animal Science 
H Dairy Science. 
I> ..,enior "eminar. 
II . II onors l'rogram 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or mmor, open to 
qualified undergraduates 
503. SEMINAR IN ANIMAL PRODUCTION. 
( 1-0) Cr. 1. F .S. 
lllscussion and evaluation of current topics 
in animal production and management 
506. ANIMAL EXPERIMENTATION. 
(3-2) Cr. 4. W. 
Prerequisite: Stat. 40 1 . 
Not accepted for major credit toward M .S 
or Ph.D. degree .. The scientific method in 
animal research. Recognizlng and defining 
important problems in the livestock industry. 
Emphasis upon planning and conducting 
animal experiments and interpretation of 
the observed results. 
509 EVALUATION OF LIVESTOCK 
MANAGEMENT SYSTEMS. 
(0-6) Cr. 3. S. 
A critical appraisal of the factors, and 
their interrelationships, which contribute 
to the efficiency of various livestock man-
agement systems. 
518. ADVANCED NON-RUMINANT 
NUTRITION. 
( 4-0) Cr. 4. W. 
Prerequisite: 319, B. & B. 304. Hays. Speer. 
:'\:utrition requirements for maintenance, 
growth, fattening. reproduction and lacta-
tion in the non-ruminant animal. 
519. ADVANCED RUMINANT 
NUTRITION I. 
(3-0) Cr. 3. S. 
Prerequisite: 319, B. & B.304. Burroughs. 
l>igesuon, absorpuon and metaboltsm of 
nutrients as related to maintenance growth, 
lactation and reproduction in ruminants. 
520. ADVANCED RUMINANT 
NUTRITION II. 
(2-3) Cr. 3. Alt. F. Offered 1968. 
Prerequisite: V. Phys. 462 or Zoo!. 552. 
McGtlllard. 
Survey of outstanding literature on method-
ology as applied to the study of the 
physiological aspects of ruminant nutrition. 
Laboratory to illustrate principles, methods, 
and special procedures. 
531. ANIMAL REPRODUCTION II. 
(3-0) Cr. 3. F.S. 
Prerequisite: 331. Anderson. 
Endocrine aspects of animal reproduction. 
550. GENETIC IMPROVEMENT OF FARM 
ANIMALS. 
(3-0) Cr. 3. S. 
Prerequisite: 351 and Stat. 401. Christian, 
Taylor. 
Gene frequency, gene effects, genetic varia-
tion, and covariation in productive traits. 
Adjusting for environmental differences and 
estimated breeding value Mass, pedigree, 
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tamily selection and progeny testing. Selt.>c-
tion Indexes Breeding plans for maxlmlz· 
ing rates of improvement. 
!\:ot accepted for major credit toward 1\1 .S. 
or l'h.D degree. 
571. ADVANCED MEAT SCIENCE. 
(D.F.I. 571) (3-0) Cr. 3. Alt. W. offered 
1969. 
Prerequisites: 470 or permission orlnstructor. 
Goll, Parrish. 
Role of chemical components ot muscle 
on some fundamental eropertles and quality 
attributes of meat. 1-.ffect of post-mortem 
aging, processing, and storage on meat 
quality l>ist.·ussion of recent research topics. 
590. SPECIAL TOPICS. 
Cr. I to 3. F.W.S. 
Special topics in the animal sciences, offered 
on demand and often conducted by guest 
professors. 
A. Animal Breeding. Freeman, Hazel, John-
son, Will ham. 
B Animal Nutrition. Burroughs, Foreman, 
Hays, Jacobson, McGIIUard, Speer, 
Trenkle, Vetter. ( ·. Meat Animal Production. Burroughs, 
Christian, Self, Taylor. 
D Dairy Production. Foreman. Jacobson, 
Porter, Sims. 
E. Meat Science. Goll, Kline, Topel. 
F Reproductive Physiology. Anderson, 
Henricks, Melampy, Oxenrelder. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
603. SEMINAR IN.ANIMAL NUTRITION 
AND MEATS. 
(Po.Sci. 603) (1-0) Cr. I. F.W.S. 
Prerequisite: Permission of instructor 
Balloun, Burroughs, Jacobson, Speer. 
Discussion of current literature; preparation 
and submission of abstracts 
605. METHODS AND TECHNIQUES IN 
ANIMAL NUTRITION 
EXPERIMENTATION. 
( Po .Sci. 605) ( 2-3) Cr. 3. F. 
Prerequisite: Stat. 401. Balloun, Hays. 
Methods and techniques in planning and 
conducting nutrition experiments with poul-
try, swine, cattle and sheep. Includes visits 
to experimental facilities. 
654. GENETICS OFBREEDIMPROVEMENT. 
(Gen. 654) (3-0) Cr. 3. W. 
l»rerequislte: Gen. 301, Stat. 401. Hazel 
Genetic structure of breeds or other popula-
tions. J<:ffects of gene number, degrees of 
dominance, gene interaction, Unkage, muta-
tions. non-genetic factors Conditions of 
cquiliUrium Hates of change in population 
mean,or variability. Effects of mass selection 
655. BREEDING SYSTEMS AND PLANS. 
(Gen. 655) (3-0) Cr. 3. S. 
Prerequisite: 654. Hazel. 
Inbreeding and outbreeding, assortive mat-
ing, progeny testing, selection on family 
basis, selection indices, records of perform-
ance, methods of estimating herltablllty. 
comparison of various breeding plans. 
670. MOLECULAR BIOLOGY OF MUSCLE. 
(3-0) Cr. 3. Alt. F. Offered 1968. 
Pn•requh;ite: B. & B. 305 nr 503 or per-
miKsinn or lnslrudor. 47{) rN·ommendl'd. 
Go II. 
~ficrostructurc. physical and chemkulcum· 
position of muscle tissue C'·hcmlstry of 
proteins < 'hcmkal and physical aspc.>cts 
of muscle contraction and rigor mortis 
680 MODERN VIEWS OF NUTRITION. 
(Po. Scl. 680, B. & B. 680, F. & N. 680) 
(2-0) Cr. 0. W. 
A seminar presenting current concepts in 
nutrition and related fields. Hequlred for 
all graduate students in nutrition 
690. RESEARCH. 
A. Animal Breeding. Freeman, Hazel,John-
son, Wlllham. 
H Animal !\:utrltion. Allen, Burroughs, 
Foreman, Hays, Jacobson, Mt'Gilllard, 
Speer, Trenkle, Vetter. 
(' Meat Anlmal Production. Burroughs, 
Self. 
D. Dairy Production. Foreman, Jacobson, 
Porter. 
E. Meats. Goll, Kline, Topel. 
F Animal Heproduction L. Anderson, 
Melampy. 
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APPLIED ART 
Marjorie S. Garfield, M.F.A., Head of Department 
Professors: Harriet Adams, M.A.; Mabel C. Fisher; Mary L. Meixner, l\1 .A.; ,Janet L. 
Navin, M.S.; Edna O'Bryan, B.A.; Clair B. \\'atson, M.F.A. 
Assocwte Professors: Alice Davis, M.A.; Gladys E. Hamlin, M.A.; Shirley E. Held, M.S.; 
Neva M. Petersen, M.S. 
Assistant Professors: June C. Brown, B.S.; Donna R. Danielson, M.S.; Ronald D. Fenimore, 
M.S.; Richard D. Heggen, M.F.A.; Emelda Kunau, B.S. 
Instructors: Janice Anderson, M.F.A.; Rosina Clara, M.A.; John Dawn, B.l.D.; June E 
Hedrick, B.S.; Dorothy Picken, M.S.; Nancy L. Polster, M.S.; John Rogers, B.F.A. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in applied art leading to the degree Bachelor of Science, 
see Home EconomiCs, Curncula. 
Four majors are offered for men and women in the Applied Art Department: advertis-
ing design, art education, general applied art and crafts, and interior design. 
I. Advertising design. This major prepares students for positions in small or large 
advertising agencies; for work requiring precision skills such as layout and advertising 
design, poster art, greeting card and gift wrap designing, television art, packaging, store 
display, and fashion illustration. 
II. Art education. The major in art education is planned for students interested in 
preparation for teaching art m grades 7 through 14. Students may enroll in this major 
as sophomores but must apply to and be accepted by the departmental committee on 
selection and the University Committee on Teacher Education in order to advance to the 
teacher education program. For the teacher education program, mcluding requirements 
for teaching certification, see Teacher Educatwn. 
Ill. General applied art and crafts. This major is planned for the art student who 
may prefer a balanced art program along with a strong emphasis in the area of crafts. A 
broad background in design, drawing, and art history, and varied crafts media would 
per111it men or women to have shops and market quality crafts in weaving, metal, jewelry, 
and wood, or to teach in community and welfare workshops or in adult education. 
IV. Interior design. This major is planned for art students who plan to enter the field 
of interior design and decoration professionally. 
Students applying for advanced credit must submit representative work. 
Opportunities for Graduate Study 
The department offers major work for the degree l\1 aster of Science in Applied Art 
and minor work to students taking major work in other departments. 
Prerequisite to major graduate work is the completion of undergraduate work in 
applied art substantially equivalent to that required in the undergraduate curriculum in 
applied art at this institution. 
The foreign language requirement for the degree Master of Science may be waived 
upon recommendation of the department head. 
For students interested in interdisciplinary study of housing, a program is adminis-
tered in cooperation with the Departments of Applied Art, Architecture, Home Management, 
Household Equipment and Landscape Architecture. For details consult the head of the de-
partment. 
The department offers major work for the degree Master of Science in Advertising 
Design, Art Education, General Art and Crafts, and Interior Design, as well as minor 
work to students taking major work in other departments. 
Open to graduate students for minor only: 406, 424, 435, 445, 446, 464, 465, 484, 
485, 486, 490. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
103. DESIGN I. 
(2-6) Cr.4. F.W.S.SSI.SSII. 
Creative problems in design and color with 
emphasis on art elements and principil'S 
104. DESIGN 11. 
(0-9) Cr.3. F.W.S. 
Prerequisite: 103. 
Two- and three-dimensiOnal forms in design, 
varied materials and tcchnqiues 
107. LETTERING I. 
(0-9) Cr. 3. F.W.S. 
Prerequisite: I 03. 
Study of direct lettering and cut letters for 
display 
I50 DRAWING I. 
(0-9) Cr. 3. F.W S.SSI. 
Prerequisite: 103. 
Freehand drawing and perspective In vari-
ous media. A.A. majors should enroll by 
the fall quarter of the sophomore year 
200. ART FOR THE ELEMENTARY SCHOOL 
(0-9) Cr. 3. F .S. 
Prerequisite: I 03 
Experimentation with materials and pro-
cesses in two and three dimensions suitable 
for the teaching of arts and crafts in the 
elementary school 
203. COLOR 
(2-3) Cr. 3. W.S. 
Prerequisite: 103 
Introduction to color theory and practical 
experiences in the laboratory 
207. LETTERING II. 
(0-9) Cr. 3. F. 
Prerequisite: 107 
Advanced problems in letter design. tt."Ch 
niques and methods 
213. FASHION ILLUSTRATION I. 
(0-9) Cr. 3. W .S. 
Prerequisite: I50. 
Illustration of the fashion figure, l'Ostume 
rendering, layout 
214. FASHION ILLUSTRATION II. 
(0-9) Cr. 3. F. 
Prerequisill•: 213. 
Advanced work in rendering the l'Ostumed 
figure. ac('essories. Ia you t 
2:13 WATERCOLOR. 
(0-9) Cr. 3. F.W.S.SSI. 
Prerequisite: I50 
Experimentation with waterl·olor techniques 
as applied to still hfe and lundslape 
250. DRAWING II. 
(0-9) Cr. 3. W.S. 
Prerequisite: J 50. 
Study of composition and techniques in 
various media. Drawing of diversified sub-
ject matter 
261 INTERIOR HOUSE DESIGN I. 
(1-6) Cr. 3. F.W.S.SSIJ. 
Prerequisite: 103. 
l'rinciples of design and color applied to 
the exterior, interior and furmshings of the 
house 
262. INTERIOR HOUSE DESIGN II. 
(0-9) Cr. 3. W B. 
Prerequisite: 261. 
Problems in design and color in the interior, 
analysis of home furnishings and housing 
design 
306. ADVERTISING DESIGN I. 
(0-9) Cr.3. W.S. 
Prerequisite: 1 07; for non-majors, I 03. 
Introductory work In advertising design. 
324. FIGURE DRAWING. 
(0-9) Cr. 3. W. 
.,rerequisite: 250. 
Artistic anatomy. figure drawing and por-
trait in various media. 
325. DRAWING III. 
(0-9) Cr. 3. F.S. 
Prerequisite: 250. 
Advanced Drawing. 
335. TEXTILE DESIGN I, 
( 1-9) Cr. 4. F.W.S.SSI,SSII. 
Prerequisite: 1 04; for non-majors, 103. 
(' reatlve design In block print, stencil, stitch-
ery. batik, and silk-screen. Comparative 
analysis of designers and processes. 
344. WEAVING. 
(0-9) Cr. 3. F.W.S.SSI.SSII. 
Prerequisite: 103. 
Beginning weaving. 
345. WOOD AND METAL. 
(0-12) Cr. 4. F.W.S.SSI. SSII. 
Prerequisite: 104. 
Beginning metal and wood 
361. HISTORY OF FURNITURE. 
(3-0) Cr. 3. F.W. 
A study of the history of furniture styles 
and interior architectural backgrounds 
384. SURVEY OF ART. 
(3-0) Cr. 3. F .W S.SSI. 
~urvey of the art of all ages, emphasizing 
art us an exoression of cultures 
393. CERAMICS. 
(0-9) Cr. 3. F.W.S. 
PrerequIsite: 1 04. 
Beginnlng ceramics. 
40I. SENIOR STUDY TOUR. 
Cr. R. S. 
Prerequisites: A.A. senior dasslflcatlon. 
Visit professional studios, retail establish-
ments, art museums 
404. SEMINAR. 
Cr. 1 or orr. 
Prerequisite: 12 Cr. In A.A. 
Art discussion 
406. ADVERTISING DESIGN II. 
(0-9) Cr. 3. F.S. 
Prerequisite: 250, 306; Psych 250. 
Advanced work in advertising design 
416. ART METHODS FOR THE SECONDARY 
SCHOOL. 
(3-0) Cr. 3. W .S. 
Prerequisite: Classification In art education. 
Development of a basic philosophy of art 
education and study of methods and media 
for teaching art in the high school. 
417. SUPERVISED TEACHING IN ART. 
Cr. 9. F.S. 
Prerequisite: Classification in art education, 
and satisfactory completion or all courses 
required in art education curriculum. Super-
vised leaching In pubUc schools. Advance 
reservation required. 
424. OIL PAINTING. 
(0-9) Cr. 3. F .S. 
Prerequlslt.t>: 233; 250. 
Introduction to oil painting and new media. 
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435. TEXTILE DESIGN II 
(0-9) Cr. 3. W.S.SSI. 
Prerequisite: 335. 
\'arled media in textile design. 
445. ADVANCED CRAFT DESIGN. 
(0-9) Cr. 3. F.S. 
Prerequisite: 344, 345. 
Weaving, enamel, wood, metal, and other 
media. 
446. JEWELRY. 
(0-9) Cr. 3. W.S. 
Prerequisite: 345 . 
. Jewelry design 
464. INTERIOR DESIGN I. 
( 1-6) Cr. 3. F.W. 
Prerequisite: 233, 261 . 
Media for the interior designer. Fabric selec· 
lions, room planning; interior renderings 
465. INTERIOR DESIGN II. 
( 1-6) Cr. 3. W .S. 
Prerequisite: 464. 
Interior design, planning of a professional 
nature; budgeting 
466. APPRENTICESHIP. 
Cr. 9. SSI. following the junior year. 
Prerequisite: 261, 335,361,384,464,465. 
Practical interior design shop experience. 
484. HISTORY OF ORNAMENT. 
(3-0) Cr. 3. W. . . 
A study of historic ornament w1th emphasis 
on the arts of the past and their application 
to the present. 
485. MEDIEVAL, RENAISSANCE AND 
ORIENTAL ART. 
(3-0) Cr. 3. W. . 
fHstory of r:uropean art from early ChriS-
tian times to 1800; Oriental art 
486. MODERN ART. 
(3-0) Cr. 3. S. 
Architecture. painting and sculpture from 
1800 to the present. 
490. SPECIAL PROBLEM). 
Cr. 2-3. F .W .S.SSI. 
Prerequisite: Existing course offerings, per-
mission or instructor. 
A. Painting and Composition 
B. Textile Design 
C Craft Design. 
D. Ceramics. 
E. Interior Design. 
F. Advertising Design. 
G. Fashion Illustration. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, for minor only, open to 
qualified undergraduates 
535. TEXTILE DESIGN III. 
(0-9) Cr. 3. S.SSI. 
Prerequisite: 435. 
Advanced textile design. 
546. ADVANCED JEWELRY. 
(0-9) Cr. 3. W .S. 
Prerequisite: 446. 
Advanced jewelry design 
565. INTERIOR DESIGN III. 
( 1-6) Cr. 3. S. 
Prerequisite: 465. 
Advanced interior design 
COURSES FOR GRADUATE STUDENTS, major or minor 
590. ADVANCED DESIGN. 
Cr. arr. F.W.SSI. 
Prerequisite: B.S. In A.A. or satisfactory 
('Vidence of ablllty. 
A Painting and ( 'omposition Adams, 
Meixner. 
B TL'Xtile Design Clara, Navin. 
( · ('raft I lt.>sign Hdd, Rogt>rs. 
D Ceramics Staff. 
E Interior Design Dawn, Garfield, Navin. 
F. Advertising Design. Fenimore. 
G Fashion Illustration. Danielson, Meixner. 
605. SEMINAR. 
Cr. arr. F.W.S. Garfield. 
614. RESEARCH. 
F.W.S.SSI.SSIJ. Garfield. 
ARCHITECTURE 
Raymond D. Reed, M.Arch., Head of Department 
Pro{<'ssor~: Karol ,J. Kocimski, M.Arch., Roscoe 0. Lorenz, M.S.; Lawton M. Patten, 
B.Arch.; Vernon F. Stone, B.Arch. 
Assoctate Professors: Arthur E. Burton, M.S.; Tadeus M. Janowski, !\LArch.; Thomas 
C. Jelllnger, M.S.; Donald I. McKeown, M.S.; Bernard ,J. Slater, M.S. 
Asststanl Professors: Charles V..'. DeKovic, H.Arch.; Robert L. Faust, B.Arch.; Raymond 
\\'. Geiger, M.Arch.; Howard C. Heemstra, M.Arch.; Robert A. Lorr, M.S.; Norman 
H. Rudi, B.Arch.; Wesley I. Shank, M.Arch.; WalterJ. Toporek, MArch. 
Instructors: .James K Brewer, BArch.; Ernst A. Ibs, MArch.; Donald E. Kawai, M.S.; 
V..'Ullam P. Stamm, M.Arch.; Donald E. Wheeler, !\LArch. 
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Opportunities for Undergraduate Study 
The architect seeks to create an environment that encourages the growth of meaningful 
human values. The basic curriculum in architecture with concentrations in construction, 
visual design, planning, structures and other approved studies relevant to architecture 
leads to the degree Bachelor of Architecture, and provides the academic foundation for 
a professional career in accordance with registration laws of the various state!' Practical 
experience in approved architectural or construction firms is required prior to graduation. 
Courses listed under Archttcctura/ Eng111cenng arc provided for students completing 
work for the degree Bachelor of Architectural Engineering. This degree is being terminated 
and is not available to students matriculating under this catalog. 
A curriculum is provided for those who are interested in building construction. This 
program leads to the degree Bachelor of Science in Butlding Construction. For particulars, 
consult the Head of the Department of Ardutectun.·. Sec dl'scription of courses undt•r 
Rwldtng Con.-;tructwn 
In cooperation with the Department of Industnal Administration, a program of study 
1s provided for those interested in the business of building and related industries. This 
program leads to the degree of Bachelor of Science with a major in industrial administration 
and a minor in arch1tecture. For information, consult the head of either department. 
Opportunities for Graduate Study 
The department offers major work for the degree ~laster of Architecture to those 
candidates interested in research andjor design and analysis. Satisfactory completion of a 
curnculum equivalent to the undergraduate architecture program of thts institution is pre-
requisite to major graduate work. ~1inor work is offered to students majoring in other 
disciplines. A minimum of 36 credits must .be taken while in residence. A minimum of 45 
credits including a graduate thesis or 54 credits not including a thesis is required for 
graduation. 
The foreign language requirement for the degree Master of Architecture may be waived 
upon recommendation of the head of the department. 
Open to graduate students for minor only: Arch. 345, 346, 355, 371, 372, 373, 441, 
442, 480, 543. 
For students interested in interdisciplinary study of housing a program is administered 
in cooperation with the Departments of Applied Art, Architecture, Home Management, 
Household Equipment and Landscape Architecture. For details consult the head of the 
department. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. 102, 103. SEMINAR. 
( 1-0) Cr. 1 each. Yr. SS. 
Synthesis, orientation, seminar discussions 
and lectures, field trips, visiting critics, pro-
jects of timely interest and t"'mputation 
methods 
Ill, 112, 113. DESIGN I 
(0-6) Cr. 2 each. Yr. 
Analysis of designed objects Individual and 
group projects 1n perception of human re 
quirements and reactions Studil'8 in relative 
lime, motion and spatial sequences and re-
lationships. I >esign methodology is stressed. 
121. 122, 123. HISTORY OF ARCHITECTURE 
AND THE RELATED ARTS I. 
(3-0) Cr. 3 each. Yr. SS. 
A survey of architecture and the related 
arts from early western civilization to the 
modern movement. Architecture as an ex 
pression of environment and of Modal con· 
ditlons and values Is stressed 
201, 202, 203. SEMINAR. 
( 1-0) Cr. J each. Yr. SS. 
Prerequisite: Second year classification. 
S:ynthesls, professional orientation, seminar 
discussions and k'<.·lures, field trips, visiting 
critics, spelial prolects of timely Interest 
211,212. 213. DESIGN II. 
(0-9) Cr. 3. each. Yr. 
Prerequisite: 113, E.Gr. 143, Credit orclassl-
flcatJon ln Math. 112. For LA studenlll 
only: L.A. 113, E.Gr. 143. 
ProJe<:ts ln elementary architectural design. 
Introduction and functional integra lion of 
structural concepts, planning and clrcuia-
tlon. Hecognitlon and synthesis of objective 
and subj(.'ctive values. 
Problem methodology Is stressed. 
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221.222, 22:L HISTORY OF ARCHITECTURE 
AND THE RELATED ARTS II 
(3-0) Cr. 3 eat·h. Yr.SS 
Prenqulsite: 123. 
A study of architecture and the related arts 
since the dt•velopment of tht• modern move-
mt•nt. 
231. DRAWING I. 
(0-6) Cr. 2. F.W.S.SS. 
Heginning drawmg and sketching 111 penul 
and charuml Study of proportton, pt•r 
spt'<.'tl \'l' and form 
232. DRAWING II. 
(0-6) Cr. 2. W.SS. 
Pren-qulslte: 231. 
Freehand dra\\ing. variou!> medta 
2:~3. DRAWING Ill. 
(0-6) Cr. 2. S.SS. 
Prerequisltt•: 232 
Freehand drawing, extendt•d to tolortheory 
and water color 
241. ANALYSIS OF MATERIALS AND 
METHODS OF CONSTRUCTION 
(3-0) Cr. 3. F. 
Prl'rtoqulslte: Sl't'on<l yt•ar dassifkation or 
approvul of tht• Head of the Department 
of An·hitec:ture. 
Systems of bulldtng constructiOn intluding 
wood frame. \\all bt•aring, skeleton frame, 
und tht• building material!. used 111 these 
S) !>ll'lll!> 
:JOI, 302, 303. SEMINAR 
(0-1) Cr I t•at·h. Yr.SS. 
Prereq u !site: ThIrd yt'ltr dussi fit· a ti on. 
"\ynthel>is, professwnal orientatiOn, dts<:U!>· 
SlllllS and lt><:tures. fit•ld trtp!o, \'l!>ltmg trttic!>, 
projt'Cts of timely mtl'ft•st 
:HI. :H2. 313. DESIGN Ill. 
(0-12) Cr. 4 Nlch. Yr.SS. 
Prerequisite: 21 :~. l redil or dassificatlon 
In Phys. 223, E.M. 324. 
lndl\ idual and group proJecb of intermedi-
ah· nn:hitt'l'tural stopt• Economtt,ll'<.'hmcal, 
rq~tonal, and MX wnwtnt \ arwble~ Fteld 
trtp!o 
:~ 19. SUMMER WORK. 
Cr. R. SS 
l'l'n wt•ek~ of practl<.·al expt•nence with an 
appro\ l'd anhttt'l'turnl or nm~truction firm 
3:H. :~32. 333 ARCHITECTURAL DELINEA-
TION. 
(0-9) Cr.:~ t•mh Yr.SS. 
Pn•requl .. itt•: 4 t n>dits In frl'ehand drawing. 
\ll'thods, nll'dta, tt'lhnique~ of vtsual com 
muntutllon I>nl\\tngs and modeb 
342, 34:L MATERIALS AND METHODS OF 
ARCHITECTURAL CONSTRUCTION. 
(0-9) Cr. 3 each. 342: W. 343: S. 
Prt>requlslte: :l42: E.M. 337. E.M. 354:343: 
:l42. 
l'ropt•rtll'!> of materials used in archill'Ctural 
t·onstrut:llon !\-lanufactu red. site-asscm bled 
or butlt-in-place assemblies Techniques of 
archite\:tural t·onstruction. ('oordincltion of 
construction trades Preparation of con-
strut·tion and contract drawings 
345. SPECIFICATIONS. 
(2-0) Cr. 2. W. 
Prerequisite: 241 or 343. 
Preparation and interpretation of archi-
tectu raJ spectfkations and other contract 
documents 
346 
347. 
355. 
361. 
362. 
363. 
371. 
372. 
373. 
CONSTRUCTION COST ESTIMATING. 
(2-3) Cr. 3. S. 
Prerequisite: 345. . 
Estimating building con~truct10n costs, 
quantity surveys, productton rates, !~cal 
cost factors Approximate and detalied 
methods 
CERAMIC CONSTRUCTION 
MATERIALS. 
(Cer. E. 347) See Ceramic Engineering. 
REAL ESTATE FINANCE. 
( I.Ad. 355) See Industrial Administration. 
RESIDENTIAL ARCHITECTURE. 
(3-0) Cr. 3. F. . . 
Principles of pl~nmn~ and des1!5n of ho';lses 
with considerallon g1ven to stte selection, 
financing, planning, equipment, materials 
and methods of construction 
RESIDENTIAL ARCHITECTURE. 
(3-0) Cr. 3. W. . . 
Principles of planning and des1gn of ~dt­
vidual unit housing with considerallon g1 ven 
to the social, economic, pohtical factors. 
HOUSING. 
(3-0) Cr. 3. S. 
Principles of planning and design of group 
or multiple housing with consideration given 
to the social, economic, political factors. 
BUILDING CONTRACTORS 
ORGANIZATION. 
(3-0) Cr. 3. F. 
Prerequisite: 346, credit or classification 
in I.E. 351. 
Construction contracting business manage-
ment: planning, organization, staffing, di-
recting, controlling. 
CONSTRUCTION PROGRESS 
SCHEDULING I. 
(0-9) Cr. 3. W. 
Prerequisite: 371. 
Types of progress schedules used in con-
struction work. Applications and advan-
tages of types of schedules. 
SITE ORGANIZATION AND INSPEC-
TION OF CONSTRUCTION. 
(1-6) Cr.3.S. 
Prerequisite: 371. 
Principles of planning construction site 
layouts. Methods and equipment used in 
field inspection of construction. 
401,402,403. SEMINAR. 
(1-0) Cr. 1 each. Yr.SS. 
Prerequisite: Fourth year classification. 
Synthesis, professional orientation, seminar 
dtscussion and lectures. Field trips, visiting 
critics, projects of timely interest. 
411, 412,413. DESIGN IV. 
(0-15) Cr. 5 each. Yr.SS. 
herequisite: 313, credit or classification in 
C.E. 433A. 
Complex urban architectural design prob-
lems. Field trips. 
419. SUMMER WORK. 
Cr. R. SS. 
Ten weeks practical experience with an ap-
proved architectural or construction firm. 
430. ADVANCED FREEHAND DRAWING. 
(0-6) Cr. 2 each thne elected. F.W.S.SS. 
Prerequisite: 4 credits in freehand drawing. 
A. Charcoal and crayon. 
B. Pencil. 
C. Color. 
D Pen and ink. 
441. CONSTRUCTION PROGRESS 
SCHEDULING II. 
(0-9) Cr. 3. F. 
l>rerequisite: 372. 
Analysis and application of advanced 
scheduling techmques with emphasis on 
critical path method ( Cl'!\1) and program 
evaluation and review (PERT l 
442. CONSTRUCTION PROGRESS 
SCHEDULING III. 
(0-9) Cr. 3. W. 
Prerequisite: 441. 
A study of computer methods and applica· 
lions of advanced techniques of construction 
scheduling with work in man-power leveling, 
equipment allocation, and time cost relation· 
ships. 
450. DESIGN OF ARCHITECTURAL 
STRUCTURAL SYSTEMS. 
(1-3) Cr. 2 each time elected. F.W.S.SS. 
Prerequisite: C.E. 434A. 313. 
Design and comparativl' analysis of arch• 
tectural structural systems 
460. SPECIAL PROBLEMS IN 
ARCHITECTURE. 
(0-6 to 27) Cr. 2 to 9. F.W.S.SS. 
Prerequisite: Fourth or fifth year dassifica· 
tion, permission of department head. 
I nvestigalion of problems of special interest 
to the student 
480. SPECIAL PROBLEMS IN BUILDING 
CONSTRUCTION. 
Cr. 2 to 5 each time taken. 
Prerequisite: 345, 373. permission of dt'-
partment head. 
Advanced problems 1n building construction 
w1th emphasis in the field of constructwn 
operations and in the field of engineering 
and technology 
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481. ELECTRICAL APPLICATIONS IN 
BUILDINGS. 
(3-3) Cr. 4. F. 
Prerequisite: 313. 
Electrical systems for buildings Illumination 
fu ndnmentals and design I nt roductiun to 
power systems 
501. 502, 503. SEMINAR. 
( 1·0) Cr. I each. Yr.SS. 
Prerequisite: Fifth year classlflcutlon. 
S~nthesls, professional orientation, seminar 
discussion and lt>ctures. Field trips, visiting 
critics, projt'Cts of timely Interest 
511. 512. 513. DESIGN V. 
(0-18) Cr. 6 euch time taken. Yr.SS. 
Pr('requlsltt•: 413, 481. M. 1-:. 407. 
InOIVHlual and group solutions to large 
scale architt-ctural problems of complex, 
multiplt• or spt-ciulized requirements. Student 
competitions and field trips 513 Thesis 
531. ADVANCED GRAPHIC TECHNIQUES. 
(0-6) Cr. 2 euch time taken. F.\V.S.SS. 
Prerequisite: 6 credits In freehand drawing. 
Air brush, silk screen, block printing, etch· 
ing, or other approved media. 
532. TWO-DIMENSIONAL DESIGN. 
(0-6) Cr. 2 each time taken. F.W.S.SS. 
Prerequisite: 6 credits in freehand druwlng. 
533. THREE-DIMENSIONAL DESIGN. 
(0-6) Cr. 2 each time taken. F.W.S.SS. 
Prerequisite: 6 credits In frt>ehand druwing. 
543. CONTRACTS AND ADMINISTRATION. 
(2-0) Cr. 2. S. 
Prerequisite: 345. 
Contract documents, office procedun• und 
administration 
COURSES PRIMARILY FOR GRADUATE STUDENTS, motor or mmor, open to 
qualified undergraduates 
590 SPECIAL TOPICS. 
Cr. 2 to 5 eat·h time elected. F.W.S.SS 
Prerequisite: Permission of department head. 
Tht• solutiOn of theoretical and practical 
problems in archih.-ctun• and related des1gn 
ar~as 
COURSES FOR GRADUATE STUDENTS, major or minor 
601, 602,603. SEMINAR. 
( 1-0) Cr. 1 each. Yr.SS. 
Prerequisite: Graduate studentdassiflcation. 
Professional orientation. seminar discussions 
and lectures l''ield trips, visiting k-ctu rers 
and critics, special projects of timely Interest. 
610. ARCHITECTURAL RESEARCH AND/ 
OR DESIGN AND ANALYSIS. 
Cr. 3 to 12. F.W.S.SS. 
Prerequisite: Graduate student classification. 
An approved research or design subjct·t 
A minimum of 24 credits In 610 Including 
a thesis, or a minimum of 33 credits in 
610 not Including a thesis, Is required for 
graduation 
BACTERIOLOGY 
\\'illiam H. Lockhart, l'h.I>. Cha1rman of Department 
Professors· .John (.". Ayres, Ph.D.; Hobert E. Buchanan, Ph.D.; Lloyd H. Frederick, Ph.D.; 
Paul A. Hartman, Ph.D.; !\1ax Levine, Ph.D., (Emeritus); Loyd Y. quinn, Ph.D. 
Ao;socwle Professors: Russell .J. Beers, Ph.I>.; Peter A. Pattee, Ph.D.; (;eorgc \\'. Hcinbold, 
Ph.D.; Homer\\'. \\'alker, Ph.D. 
A.o;sts/anl Prufc.o;sor.o;· .John(;. Holt, Ph.D., Fred D. \\'illiams, Ph.D. 
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Opportunities for Undergraduate Study 
Fur undergraduate curnculum 111 scH!nn·s and humamties, major in bacteriology, 
leading to the degree Bachelor of Sctent·c. ~l'l' S< t<'ll<'t'' u11d HtiiiWIItlt<'·"· Curnculum 
In this department, princtpal emphasis 1s placed on understandmg the mterrelationshtps 
of bacteria m nature, the apphcatwn of bactenology 111 ugnculture and mdustry, and the 
Htudy of fundamental life processes u:::.mg buctena us pnmltl\'l' examples of livmg thmgs. 
\'aned careers arc open to quahfied graduates. 111 ho!3p1tal and clinical laboratories, in 
federal, state or local government orgum.latlon, 111 research and development and quality 
control laborutorll'h maintamed by the datry and food processing, pharmaceutical and 
fermentation industries, among others. Some fields of bacteriology, especially advanced 
rl·search, may require further trainmg. l'ndergraduate work in the department is designed 
to provide sound preparation for graduate study. 
l'ndergraduate programs usually mclude the followmg baste courses: 200, 300, 325, 
37 5, 404, 413, 436. The following courses are desirable as supporting work: Chern. 211, 
334, 335, 336; Phys. Ill, 112, 113, :\lath. 110; Stat. 201, Zoo!. 101, 102; Bot. 202; 
Gen. :~0 1. These lists of l'ourses are nettlwr flXed requirements nor complete outlines of 
the work ne<.'essary for the major but arc mtendcd as a guide for students and advisers 
in planning individual programs. 
Opportunities for Graduate Study 
The department offers maJor \\ ork for the degrees :\1 aster of Science and Doctor of 
Philosophy in soil rmcrobwlogy. patlwgl'l11t' badenolugy and immunology, food, dairy 
and sanitary bactenology. agncultural and mdustnul miCrobiology. physiology and 
genetil"~ of bactena, \"lrology. and :-.y~tl·matll bactenology. :\1 ajor graduate study 111 
\"l'tennary bactenology. soil bactenology and datry bactenology 1s offered in the I )epart-
ml'nts of \'etcrinary Hygu~ne. Agronomy. and I>a1 ry and Food Industry, respectively. 
Spt'<:Iik pren·quisllt• to maJor work Ill buctenology is the completion of thorough 
courM'h in gl·ncrul bactl·nology, bwlogy, orgamc chemistry and phystc::.. Biochemistry. 
physical chemistry and mathcmatll'S are udv1sed. :\lmor study usually is selected from 
dll'mistry. biOchemistry and biophysl(:s, botany, zoology, genetics, mathematics and statistics. 
:\ t ajor and nunor \\ ork lll the area of cell bwlogy i~ offered under a cooperatl\'e 
arrangement \\ 1th thl· I >l'partml'nlh of Bactl'nology .. B10chermstry and Biophysics, Botany 
and Plant Pathology. ( ;l'ndiCS, and Zoology and Entomology See Cell Rtu/OJ..!\'. 
Opl'l1 to graduate students for mmor only :~50, 37 5, 412, 413, 414, 436, 450, 4~5. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
:wo I NTRODlJCTORY BACTERIOLOGY I ( :s 0) C r 3. F W .S 
Prl'r('(lubih•: Chl•m 101 
I kscriptwn of bal·tl'flll. l>tllPl' of hm:ll•fl 
ulogy. rt'luliunships uf bactl"nulog) to 
personal and lommunJt)' hculth. mdustr). 
ngrilulturl'. roll· of bal"ll•riu inC\ l'r:- da:- hfl· 
:mo INTRODUCTORY BACTERIOLOGY II 
(:.!-4) Cr. 3. W.S 
Prercqu islte: :.!00: Chern :.!31 nr 334 
Study und culti\ at10n of bal·tena. laburu 
tor) ml·thods 111 bat"tl'nolog) 
304 GENERAL BACTERIOLOGY 
(3-6) Cr. 5. F.W.S. 
Pn•r('(luisite: Chern. 231 or 3:l-1 
Study and culti\ ntion of bnctenu. npphca 
lions of buc1l'riolog) 111 agneulture and 
Industry. l"e'lation of bacteria to diseases of 
man. animals and plants. 
:i:l5 ADVANCED GENERAL 
BACTERIOLOGY. 
(:J-6) Cr. 5. S. 
Prl'rl'quisill': 300 or 304. 
lntermedwte morphology, cytology, and 
physiology of microorganisms. 
350. DAIRY MICROBIOLOGY. 
( D.F .1. 350) See Dairy and Food Industry. 
375. PATHOGENIC BACTERIA. 
(3-6) Cr. 5. F. 
Pn•requisite: 300 or 304. 
"'tud:- of pathogen~<. bat·tena. lllfl'<:IJon and 
Immunity in diseasl'S of man. a111mals and 
plants, prevention and control of mfe(."tious 
diseases 
-lW. SPECIAL PROBLEMS. 
Cr. 1 to 5 F.W.S. 
Prerequisite: Permission of department head. 
II Honors Program 
41:..!. FOOD PRESERVATION. 
( D.F .I. 412) See Dairy and Food Industry 
41:L MICROORGANISMS IN FOODS. 
(D.F.I. 413) (3-0 or :J-6) Cr. 3 or 5 W. 
Prerequisite: 300 or 304. 
J'he normal microbial nora of foods. food 
infl"l'tions and intoxtcations. mi<:robiologkul 
mdicators of contammation of foods 
414. FOOD, MILK AND WATER 
SANITATION. 
(D.F.I. 414) See Dairy and Food Industry. 
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436. LABORATORY METHODS AND 
DIAGNOSIS. 
(3-6) Cr. 5. W. 
Prerequisite: :J<)() or 304. 
( 'linit-al iuborutory te<-hniques. dt•tt'<. tion nnd 
idt•ntifkation of pathogt•nil bacteria. tissue 
ll'llcultu rc 
450. SPECIAL DAIRY BACTERIOLOGY 
(D.F.I. 450) S('(' Dairy and Food Industry. 
485 AGRO-MICROBIOLOGY. 
(Agron. 485) St"t' Agronomy. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or mmor, open to 
qualified undergraduates 
501. BACTERIOLOGICAL TECHNIQUES 
(3-6) Cr. 5. F. 
Prerequisite: 325. 
Study of function and structurt• of bactcna. 
rcsca rch methods. litt•rutu re survey and pro 
fessional onentallon m bactcriolog} 
509. GENERAL VIROLOGY 
(Bot. 509. Vet. Hyg. 509) 
(3-0) Cr. 3. W. 
Prerequisite: Permission of instructor. 
Gratzek, Horton, Pattee. 
A study of the principles of bactl·rt.tl. pl.lllt, 
and animal vtrust•s '' ith spt'{ tal rdt rl'lll t to 
morphology. phystl al-<.hl'mH al p 1 opt' I Ill'~. 
multiplication. and host n·~ponM·~ 
525. APPLIED MICROBIOLOGY. 
(3-0) Cr 3. F. 
Prerequisite: 300 or 304. B('('rs 
l'tilizatJOn of mtuoorgunt~ms 1n agneultun· 
and mdustry 
531. BACTERIAL VIRUSES 
(3-6) Cr. 5. S. 
Prerequisite: 509. Path.'l' 
Function and structurl' of bactt•rial \'trust•s. 
host-vuus interactiOn~ 
559. ADVANCED DAIRY MICROBIOLOGY. 
(D.F.I. 559) St't' Dairy and Fond Industry. 
560 SYSTEMATIC BACTERIOLOGY. 
(3-0 or 6) Cr. 3 or 5. Alt. W. Offered 1968. 
Prt·rcquisltc: 300 or 3ll4. Bul'l1unun. 
II istory of bul'tl'rial dassifi<.atlon intt•rnu 
tHuml rult•s of nomendutun· a~ applit•d to 
bactl'na. devt•lopnll'nt of dassifi<.utlon of 
baett•riu bus<.•d upon rdutionshtps ( 'rititul 
sun t•y of chu rm·tt•ri!-olk's of bat·tl·rlal groups 
5flt SEMINAR. 
Cr. I. 1-' .W .S. 
Ht•qutn·d ol ull !-otudt•ntll taktng mujor \\ork 
Ill btlllt·nolog_\ 
575. IMMUNOLOGY 
(:J-H) Cr 5 S. 
Pn·n·quisilt•: :n!l Quinn 
l'ht•orit•s of lmmunitv und irnmun11.atlon, 
prepuratton of \'lH:< tnes und untist•ra, 
untigt•n·untibody n•uctions 
!185. SOIL MICROBIOLOGY AND 
BIOCHEMISTRY 
( Agrnn 585) St•t• Agronomy. 
!lHfi SPECIAL TOPICS. 
Cr. 2 to 4 F.W.S. 
Pn•requisih·: Pl•rmi!>slon of lnslrul'tor. 
COURSES FOR GRADUATE STUDENTS, major or minor 
620. BIOCHEMICAL GENETICS. 
(Gen. 620) See Gem•lics. 
621. BACTERIAL GENETICS. 
(Gen. 621) (2-4) Cr 3. F. 
Prcrequisilt•: 501. Pattee. 
I solatton, characterization and Ul>l'!! of 
mutant buctena. ml'Chamhms of gl'nl'ttl l'X 
lhange and thetr appi.Jtatton to geneti< and 
btochemtcal analysis of bactena 
631. 632. 633. PHYSIOLOGY OF BACTERIA. 
(3-0 or 6) Cr. 3 or 5. Yr. Lockhart. 
WiiUams. 
631 Influence of chemical and physical 
l'll\'lronml'lll on buct<.•nu, ba<.·tl•riul nulntton 
h:i:l Hu<.·tt·nul Ml'tuboli11m, fum·tionH uf 
tntt•rmt•dtur} < ataly11ts h:i:i "'elt'( lt•d lopilll 
of l u rrcnt mterest 
fi5fi SYSTI-:MATIC DAIRY MICROBIOLOGY. 
(D.F.I H56) St•(• Duiry and Food lnduHtry 
6HO. RESEARCH. 
Sluff. 
6BH. SEMINAR IN CELL BIOLOGY 
(B. & B. 698, But 6HHE. Gt•n. 69H. Zool. 
698) See Zuulugy. 
BIOCHEMISTRY AND BIOPHYSICS 
Dexter French, Ph.D., ( 'hairman of Department 
Professors· H. Scott Allen, Ph.D.; Sam Aronoff, Ph.D.; Emerson \~'. Bird, l'h.l>.; Paul 
A. Dahm, Ph.D.; Richard H. Forsythe, Ph.D.; Earl (;, Hammond, Ph.D.; David :\1etzler, 
Ph.D.; ,Joseph Picken, .Jr., Ph.D.; Martin Hoepke, Ph.D.; L. Evans Hoth, l'h.I>.; Frederick 
(;,Smith, Ph.D.; Byron H. Thomas, Ph.D. 
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As.'iocwte Professors· .Jon B. Applequist, Ph.!>.; .John (;. Foss, Ph.D.; Herbert .). Fromm, 
Ph.D.; Darrel E. (;on. Ph.D.; Donald .J. (;raves, Ph.D.; \\'alter IL Hearn, Ph.D.; .Jack 
Horowitz, l'h.l>.; Paul Hebers, Ph.D.; ~lalcolm A. l{ougvie, Ph.D.; Harry E. Snyder, Ph.D. 
Asstslant Professors· I>arryll E. <iutka, l'h.l>.; Carl L. Tipton, Ph.D. 
Instructor Deane H. ('lark, ~1.S. 
Opportunities for Undergraduate Study 
For tht· undergraduate curriculum m sciences and humanities with a major in bio-
chemistry or biophysics lt·admg to the degree Bachelor of Sc1ence, see Sc u•nn•s all(/ Human-
t/t('s, Curnculum 
Biochemists and biophysicists seek to understand life processes in terms of chemical 
and phyl:>Ical pnnl'lple~. They are employed wherever a better understanding of hving 
orgamsms b sought, whether it be 1n the productiOn of antibiotics or VItamins in a 
fermentatiOn mdustry, m investigation of nutritwnal requirements of plants or animals, 
or 111 the study of the functiOns of the human body in health and disease. \\bile there are 
many opportunities 111 umversities and medical schools, government laboratories, and 
industry for both mel'! and women well trained in biochemistry or biophysics, students who 
meet the necessary high scholastic standards usually continue their studies in a graduate 
college. The undergraduate programs in biochemistry and biophysics are designed to pro-
vide sound preparation for graduate work leading to the doctorate. 
l'ndergraduate biochemists usually have the following basic courses or their equivalents 
m the1r programs. B.& B.401 (or501, 50:2, 503), 461, 511; Chern. 102A, 103 (or 107, 
10~). :214, 215, :2:24, 237, 316, 3:25, 3:26, 3:27,330,331,33:2, 333; Math. 110, 111, 
11:2, :21:J; Phys. :2:21, :2:22, :2:2:3, Zoo!. 101. 10:2, :355 or Bot. 101, 202, 310; Bact. 304; 
(;en. :301. 
Biophysicists usually mclude the follO\\ing bal:>IC courses m their programs. B. & B. 
461; Phys. :2:21. :2:22, :2:2:3. 3L,l. 4:21. 4:2:2, 4:23, 496; :\1ath. 110, 111, 112, :213, 3:21, 
:12:2. :.J:l:l; Chern. 10:2A, 103 (or 107. IOH) :211, 3:21, 3:22,323, 334, 335; Zool. 101, 
1 0:2, :355, or Hot. 10 1, :20:2, :31 0; Cen :301. 
These lists of courses should not be regarded as statements of fixed requirements 
or as complete outlmes of thl· work necessary for the major. They are given solely for 
tht• con\·enience of students or advi~ers who \\'Ish to estimate the amount of basic study 
\\ hich may bt• needed. 
Opportunities for Graduate Study 
The department offers maJor \\ork for the degrees :\1aster of Sc1ence and Doctor of 
Philosophy in b10chem1stry and biophysics and minor work to students taking major \\ ork 
1n other departments. 
~lajor and mmor work 111 the area of cell biology IS offered under a cooperative 
arrangement with the Departments of Bacteriology. Biochemistry and Biophysics, Botany 
and Plant Pathology. < ;enetics, and Zoology and Entomology. See C<'ll Bwlogv 
Prerequisite to graduate work is completiOn of sufficient undergraduate ~ork in chem-
istry. mathematics and physics, and if possible, biology. Some students may find it neces-
~ar~ to acquire additional trainmg at tht• intermediate level before undertaking graduate 
\\ ork. 
Open to graduate students for mmor only 304. 305, 315, 34 7, 348, 349, 401, 461, 
490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
:101. BIOCHEMISTRY. 
(3-0) Cr. 3. F.W.S. 
l>rerequlslte: Chern. 23 J. 
(.'h.t•mical composition and reactions of 
h\'lllg matter "\ot accepted forcrt'ditto\loard 
a chemJStry, biochemistry or biophysics 
major 
•304, 305. PHYSIOLOGICAL CHEMISTRY. 
(3-0) Cr. 3 each. 304: F.; 305: W. 
Prl'requislte: Chern. 335. 
:\1 u:-.t be accompamed by 311 and :n 5 fur 
\ l'lermar) :-.tudenb '\:ot at-ct•pted fort red1t 
lo\\ard a lhemistrv, blllli1l'nllstry or blo· 
ph) :-.ll:. major :HI4 · ( hem ist ry of thl• am mal 
body. digestion, absorption 30.'> \ll•tabo 
Ibm of tarbohydratl·~. hp1ds, prott•ln:., and 
n11 nerals 
• 311 LABORATORY IN BIOCHEMISTRY 
(0-6) Cr 2 F.S. 
To atTorn pan) :3U l '\:ot a(·t·eptt•d furl n·dn 
toward a dwnu:-.trv. bioc:ht•mlstf\ or b10 
phy:-.1u. major · · 
• :H4, 315.316. LABORATORY IN 
PHYSIOLOGICAL CHEMISTRY. 
(0-4) Cr. 1 eat·h 314:F.; :H5:W.: :U6:S 
Pn•r(.'(Juisilt•: 314: frt.>shman standing inCol-
legl' ofVt•terinary Mt•didne, :H5: at4: :nH: 
:J 15. 
l>l•signed to accompany B & B :W4. :w5 
and \'l,1ys 314,315, 31ti '\.ot accepll•d 
for cn•dit toward a l'hl•mistry, hi<x·iH'ml:-.lf\. 
or biophysics maJor 
• :J47. :J-Ui. DAIRY CHEMISTRY. 
(D.F.I :J.n, :J4H) Sl'l' Duirv and Food 
lndu:-.try. · 
• :J4H. FOOD CHEMISTRY 
(D.F.I. 349) (3-6) C'r.5. S. 
Prerequisite: Ch em . 2 1 1, 335. 
,\pFIJl'atwn of pruxunate and phyl>kodH·m 
lt'a ml•lhod:-. of analysis to the gent•ral 
t·umposltlon of common food I) pt·:. and to 
dl'tl·rmmation of llllonng materials. JHl' 
ser\'llll\'l'S and ml'lals in foods 
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.\01 INTRODliC'TION TO BIOCHEMISTRY. 
(3-0) Cr. 3. S. 
Prerequlsltl•: C'lasslf'k:utlon or l'rl'<llt In C'ht•m. 
333 or 335, Phys. 113 or 223. 
A qualitntlvl• but rigorous Introduction to 
blochL•mistry, wlth t•mphasis on the l'l•llulnr 
and subn·llular aspt'l'IS I>t•slgtwd for undt•r 
graduall' physical, biologkul or l'nglm•ering 
Sl il•nl'l' majors 1'op1cs mdudt• l'lll'rgy tran:-. 
ducllo n:.. mt•tubol ism. blopol) mt•rs. t•n 
I) nw:-., orguta•lll's. and n·guluton nn't h 
UniSI11:-. 
4fil. INTRODUCTION TO BIOPHYSICS 
( 3-0) Cr. :J. F. 
Prert•quisllt•: Cht•m. 103, ~n. 301, Phvs. 
113, 22:J ur 2:Ja. 
An lntrodul'tiOn to 111l' idt•us und mt•thods 
UM'd in b1t1ph) Sits to nttack fundanll'ntul 
btologlt'Ul probll'ml> A study of Sl'\'l'rnl 
turn•ntl\• ntll\l' n•:.t•unh nrNls l>Ulh ll!l 
molt'l·uliH gt•nt•lic~. tontrut·tllit). nt•n l' l'Oil 
dul'lion and \'1:-.ion 
490. SPECIAL TOPICS. 
Cr.urr. 
H II onors l'rogrum 
495. UNDERGRADUATE RESEARCH. 
Cr. 2-5 t•nt·h tlml' taken. 
Pn•n'<}uisitt•: Pt>rmls:-.lnn uf stuff mL•mher 
with whom student propoKl'll to wurk, B 
uveruge In ull pn•vlous t•ourst•s 
l.itcruturt• sun'l'\' und rt•scunh undt•r :-.l'nlor 
staff gllldunl'l' · 
• I lflt·red by tht· t'olll·ge of Agrkultun· ( ourst•s 
not murkl'd by un ustl•ri:.k ure nfft•rl'd b) tlw 
( ulh·~o:l' of "\t il'IU t•s and II umunitit•:-. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, motor or mmor, open to 
qualified undergraduates 
501 . .'l02, 50:L GENERAL BIOCHEMISTRY 
(3-0) Cr. :l eal'h. F.W.S. Gra\'l•s. Ht>urn, 
Horowitz, Mt•tzler. Tipton. 
Pn•n'quisitt•: Cuu rses in anulytkalt-hemi!->lry, 
organic t·hembtrv (Chern. a:J:J or a:J5) and 
physkal cht•misiry ( Cht>m. :J22. :J25 or 
4H4: Conl'urn•nt enrollmt•nt in physkul 
chemi:-.try may he permiltt>d with < on:-.l•nt 
of in st rm·to r ) 
C'ht•mital unnpol>illon of II\ mg rnattt•r and 
thl' d1l'llll!>lr) of lift• prmt':.l>l'l> I ll':.lgnt•d for 
graduatl' studt·nb in b1mlll'n11str) and b1o 
phv:-.1cs, and ad\'anl'l•d undt·rgruduall'S m 
l ht'llllstr,\ and for othl'r quahfa·d :-.tudl·ntl> 
des1nng a nguruus lour:-.l' 
511. 512. LABORATORY IN GENERAL 
BIOCHEMISTRY. 
p-6) Cr. 3 l'ach 511: F.W. 512: S 
l'akl·n 1n t:onjumllon \\llh 501. 50:L . .>O:i 
S21 RADIOBIOCHEMISTRY 
( 1-H) Cr. 3. S. 
Prerequisitl': Cht>m 426, JH'rmlssion of in 
structor. Aronoff. 
Tht• Ul>l' of radiOIMJhJpel> 111 blO<:ht·ml~lf") 
dllut10n lt'lhmques, 1:-.olat10n of ml'tabollll'!-o, 
l'lundation of rl'Ul'llon 111l't hamsms and 
nwtabulll path"' ays 
561, 5fi2. BIOPHYSICAL METHODS 
Cr. 3 eat·h. W.S. 
Prt>requisite: Fundamental training in bi-
ology, physics. t·akulus, organk and 
physical t·hemistry, pt-rmisslon of instructor. 
Foss, Rougvie. 
Optkul ll'lhmqut•:-. :-.pl'l'lrOl>l'OP) und spt'l' 
I roph otomet ry. hI ref ringt•m·t•. opt ll a I rota 
lion. light st uttenng. l'tt :\h·thods for tin· 
stud) of mm rornolt'lult•s \ lst·osJI\. diffu 
:-.lim. ultrun·ntnfugut1on. t•lt'ttrophoresls, 
X ray diffraction 
571, 572. LABORATORY IN BIOPHYSICS. 
(6-0) Cr. 2 euch. W.S. 
Prerequisite: ~nnlsslun of lnstrul'lor. Fo11s, 
Rougvle. 
To UCl·ompany 561, 5fl:.! 
574 MICROSCOPY. 
575. 
578. 
( 3-0) Cr. 3. F. 
Pl-erequlslte: Muth. Ill. Phys. ll:J or 223. 
Ruth. 
Optical microscopy including phase and 
Interference k'Chnlques. Principles ofcle<·tron 
optics !\1ethods and applications ofl'le<·tron 
mlt·rot~l opy 
LABORATORY IN MICROSCOPY. 
(0-6) Cr. 2. F.W.S. 
Fn•rl'quh;lte: 574. Roth. 
BIOLOGICAL FINE STRUCTURE 
(3-0) Cr. a. W. 
Prerequisite: 305 or 50 I und Bot. 504 or 
Zuol. 528 or v .Anal. wa und ('unsent of 
lnstrut·tor. Rolh. 
An advanced litudy of lhc cell us a functional 
unit and of related information obtained by 
numerous t(.'(.hniqucs uppllcd at the ncur· 
chcmilal lt'\'l'( of strut·tu n: In addition to 
a genl'rlll trcatmt·nt. a "l'h"Ctl'd topic of 
l'U rrl·nt mtt•rl'st Y.lll bt· dl'vl'luped l'nch ycur 
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581.582. SEMINAR. 
( 1-0) Cr. 1 eat·h. F .W. 
Prt"requislte: Permh;slon of in~tructor. 
Short tulk~ und discussion by students on 
asstgned topil's l>t-stgned espe('lully for 
entering graduate students and qualified 
seniors 
590 SPECIAL TOPICS. 
Cr. arr. 
X I'h~sical Chemtstry of Macromolecules. 
~. 196~ 
COURSES FOR GRADUATE STUDENTS, major or minor 
601. ADVANCED BIOCHEMISTRY 
(2-0) Cr. 2 t'8ch time t•lt't'lt'<l. F.W.S 
Prerequisite: 50 I. permi!lsion of inslru<'tor. 
Staff. 
,\ !-ll'rtl's uf otw lt•rm <.oursl'!-1 l O\ enng ~Ul h 
topics us enz.\ tnt•:.. hormone:.. IIJHtb, IHJ<.·h·H 
uud!-1. prolt'm!-1, \'ttumtn:.. btmlwmbtry of 
dt!->l'USl'!l, immunutlH'I11l!!lf\ •• ulll btt)(hem 
hal nwthods · 
• 622 CARBOHYDRATE CHEMISTRY 
(3-0) Cr. :J SS. Fn•n('h. 
Pn•requi!iltt•: Permission of instrut tor. 
( ht•mtl ul hl'llU\ ior and l'IV\'mt<. n·iat11111 
!->hlp!-> uf sugar!-> und pul) san flurtdl'!-1 
• 61:1. LIPID CHEMISTRY. 
(D.F.I. 623) (3-0) Cr. 3. Alt. F. Offered 
1968. 
Pren•quisltt•: 501 Hammond. 
l'ht• l hemistn of full\ uuds. glyl'endl·s. 
l'ornplex lipid's. wUXl'!., :.tt•rols, and muHH 
liptd~ 
H6J. ADVANCIW BIOPHYSICS. 
( :J-0) Cr. :i t'tH'h time ell'( tNI F 
Prl'n•qubitt•· 1\>rmis!iion of instrU(·tor 
I ntenstve study of selected areas of bio-
ph v sica! research chosen from such topics 
as- molecular genettcs, muscle contraction 
and motihty, nerve conduction, vision, 
hl'aring, photosynthesis, fine structure of 
btological systems, radiation biology, new 
or advanced techniques. 
• 680. MODERN VIEWS OF NUTRITION. 
(An. Sd. 680, F. and N. 680, P.&i. 680) 
See Animal Science. 
mil. ADVANCED SEMINAR. 
( 1-0) Cr. 0. Yr. 
695. RESEARCH 
Prerequisite: Permission of staff member 
<·oncerned. 
698 SEMINAR IN CELL BIOLOGY. 
(Bact. 698, Bot. 698E, Gen. 698, Zool. 
698) See Zoology. 
• Offered by thL' College of Agriculture Courses 
not markea by an asterisk are offered by the 
Collegl' of Snences and Humanities 
BIOLOGY 
Biology encompasst•s a number of departments at Iowa State l'niversity. Basic under-
graduate and graduate course~. and resear<:h opportumties in the biological sciences are 
offered in the Departments of Bactcriology, Biochemistry and Biophysics, Botany and 
Plant Pathology, (;enetics and Zoology and Entomology. Proper selection of courses from 
these departments. and appropriatc ch01ces Ill mathematics, physics, and chemistry, provide 
an ex<:ellent foundation for an understandmg of biological phenomena, concepts, and 
methods of mveshgatwn. In addition, the Departments of Agronomy, Animal Science, 
Child Development, Dairy and Food Industry, Food and ~utrition, Forestry, Horticulture, 
Poultry Science, Psychology; departments within the College of Veterinary Medicine; and 
majors 111 biomedical engineenng, dairy science, farm crops, and fisheries and wildlife 
biolobry provide undergraduate and graduate instruction and research programs in applied 
und specialized phases of the biological sCiences. 
An interdepartmental, undergraduate, two-quarter sequence of courses in biology. 
Science 101 and 102, is offered. See Sctence. 
An interdepartmental graduate program in cell biology is also available. 
BIOMEDICAL ENGINEERING 
:"'\eal H. Cholvm. D.\'.1\1., Ph.D., Chairman 
Admuustratzuc Comrmttee· \\'arren H. Boast, Ph.D.; David H. Boylan, Jr., Ph.D.; Robert 
(;etty, I>.\'.1\1., Ph.D.; Halph L. Kitchell, D.\'.!\1., Ph.D.; Melvin ,J. Swenson, D.V.M., Ph.D.; 
George R. Town, D.Engr.; E. Edward \\'edman, D.V.M.,Ph.D. 
P,-ot,c.·ssurs: \\'illiam C. McCormack, M.D.; Phillip T. Pearson, D.V.M., Ph.D.; Donald 
F. '\ oung, Ph.D. 
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Associate Professors: D. Dale Gillette, D.V.M., Ph.D.; Morris H. Mericle, Ph.D.; Allan 
G. Potter, Ph.D.; Richard C. Seagrave, Ph.D.; Charles R. Townsend, Ph.D. 
Assistant Professors: William H. Brockman, Ph.D.; David L. Carlson, Ph.D.; Richard 
L. Engen, Ph.D.; Frank T. Koide, Ph.D. 
Instructor: Curran S. Swift, M.S. 
The Biomedical Engineering Program is interdisciplinary in scope and is sponsored 
jointly by the Colleges of Engineering and Veterinary Medicine. Graduates with training 
in biomedical engineering are concerned with the application of engineering concepts and 
analytical techniques to biological and medical problems. They are interested in developing 
new concepts and instrumentation for measurements of living .systems. In addition, they 
seek to understand those unique phenomena of living systems such as central nervous 
system memory and biological sensors, which have functional capabilities desirable for 
incorporation in the design of physical systems. Following completion of biomedical engi-
neering training, they engage in research careers in the various fields of biomedicine and 
engineering, and in the environmental sciences. They may work on multidisciplinary teams 
in industrial, government or academic research institutes. Individuals with this training can 
correlate and adapt engineering principles to the problem of medicine and biology. They 
are knowledgeable in, and can contribute to, such fields as physiology, anatomy, phar-
macodynamics and diagnostics by developing new quantitative methods of scientific in-
vestigation. 
Opportunities for Undergraduate Study 
A curriculum leading to a baccalaureate degree in biomedical engineering is not 
offered. Undergraduate students planning graduate study are encouraged to develop know-
ledge in subjects prerequisite to biomedical engineering courses. For example, undergraduate 
students majoring in engineering, physics, or mathematics are encouraged to elect courses 
in organic chemistry, biochemistry, and biology. Undergraduate students majoring in 
life science areas should prepare for graduate study by electing courses in mathematics, 
electrical engineering and physics. 
Opportunities for Graduate Study 
Graduate students who elect training in biomedical engineering ordinarily will select, 
depending upon their previous education, either an engineering or a life science field for 
an academic major, with biomedical engineering as a minor subject field in the graduate 
degree program. This option may be chosen at both the M.S. and Ph.D. levels. 
For the degree Master of Science with a minor in biomedical engineering the following 
courses plus prerequisites are normally required for an individual with engineering back-
ground: B & B 304, 305, or equivalent; V.Anat. 513; V.Phys. 514, 515; KE. 572. 
An individual with a background in a life science area would normally be required 
to take E.E. 441, 445, and 446; E.M. 420, V.Anat. 513 ( 1 cr.), V.Phys. 514 and 515 
( 1 cr. each), E.E. 572 and their prerequisites. 
For the degree Doctor of Philosophy with a minor in biomedical engineering, the 
requirements for related coursework will be formula~ed by the student's graduate com-
mittee and would normally include E.E. 571 and 671 or E.M. 420 and 620, in addition 
to appropriate coursework suggested for the M.S. degree. 
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Research topics for thesis requirements may be taken in Biomedical Engin.e~~ing at 
both the Master of Science and Doctor of Philosophy levels. Laboratory facilities are 
available in the Biomedical Engineering building. 
BOTANY AND PLANT PATHOLOGY 
Frederick G. Smith, Ph.D., Head of Department 
Professors: ,John M. Aikman, Ph.D., D.Sc.; Arthur L. Bakke, Ph.D.; Charles Clark Bowen, 
Ph.D.; J. Artie Browning, Ph.D.; Walter F. Buchholtz, Ph.D.; .John D. Dodd, Ph.D.; John 
M. Dunleavy, Ph.D.; Leroy K Everson, Ph.D.; .Joseph C. Gilman, Ph.D.; Duane Isely, 
Ph.D.; Walter E. Loomis, Ph.D.; Harold S. McNabb, Jr., Ph.D.; Irving K Melhus, Ph.D.; 
Richard V..'. Pohl, Ph.D.; .John E. Sass, Ph.D.; Marr D. Simons, Ph.D.; David W. Staniforth, 
Ph.D.; Erhardt P. Sylwester, Ph.D.; Lois H. Tiffany, Ph.D.; Jack R. Wallin, Ph.D. 
Assoctale Professors: Irvin ('. Anderson, Ph.D.; Dean C. Foley, Ph.D.; Richard K Ford, 
Ph.D.; Don F. Grabe, Ph.D.; James C. Horton, Ph.D.; Robert C. Lambe, Ph.D.; Clifford 
E. LaMotte, Ph.D.; Hoger (~. Landers, Ph.D.; Nels R. Lersten, Ph.D.; John T. Mickel, 
Ph.D.; Don C. Norton, Ph.D. 
Assu;tant Professor: George Knaphus, Ph.D.; 
Opportunities for Undergraduate Study 
For undergraduate curriculum in sciences and humanities, major in botany leading 
to the degree Bachelor of Science, see College of Sctl'II<'£'S and Humamltcs. Curnculum 
For undergraduate major in plant pathology leading to the degree Bachelor of Science, 
see College of Agnculture, Curncula. 
The department offers broad training in many basic and applied aspects of plant 
biology. The undergraduate programs are adapted to students of varied interests and 
prepare them for a wide range of opportunities in science and science-related occupations, 
including biology teaching, conservation and outdoor recreation activities, and traineeships 
in research, development and sales programs of industry and agriculture. 
The Iowa State l Tniversity Seed Laboratory offers formal course work in seed science 
and technology and provides practical experience through part-time employment. 
l 'ndergraduate programs in the department usually include the following basic courses: 
101 or 210, 105, 202, 306, 310, 404, 407, and 424, supplemented with others from the 
following: 203, 216, 301, 304, 338, 399, 438, 500, 501, 502, 503, 504, 506, 564. l'nder-
graduate minor programs and supporting courses usually include: Bact. 304; B. & B. 301; 
Chern. 101, 102, 103,211,334, 335; Gen. 301; Geol. 100; Math. 101, 102, 110; Phys. 
111, 112, 113; Zool. 101, 102, 224, 274, 355. Other science fields in which courses are 
commonly elected include agronomy, forestry, and horticulture. Courses at the Iowa 
Lakeside Laboratory at Lake Okoboji are recommended. The courses listed above are 
neither fLXed requirements nor do they include all those necessary for graduation. They 
are a guide to the student and his adviser in planning a curriculum best fitted to the 
individual's needs. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in cytology and cytogenetics, plant ecology, morphology, mycology, pathology, 
phycology, physiology, taxonomy, and economic botany, and minor work to students 
taking major work in other departments. 
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Major and minor work in the area of cell biology is offered under a cooperative 
arrangement with the Departments of Bacteriology, Biochemistry and Biophysics, Botany 
and Plant Pathology, Genetics, and Zoology and Entomology. See Cell Bwlogy. The 
department is also a cooperating department in the water resources program. See Water 
Resources. 
Students entering graduate programs in the department should have a broad liberal 
science background which includes basic coursework in the physical scie~x:es and mathe-
matics, as well as the biological sciences. Foreign language training in German, French 
or Russian is desirable. 
Students majoring in botany usually select minors from bacteriology, biochemistry 
and biophysics, chemistry, agronomy, forestry, genetics, geology, horticulture, physics, 
or zoology and entomology. 
Open to graduate students for minor only: 404,407, 410, 416, 417, 424, 438. 
Courses in Botany 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. GENERAL BOTANY. 
(2-4) Cr. 4. F.W.SSI, SSII. 
Biology of seed plants: metabolism,develop-
ment and reproduction from the molecular 
to the organismallev~ls 105 may beelected 
concurrently 
105. CONCEPTS IN PLANT SCIENCE. 
(1-0) Cr. 1. F.W.S. 
Prerequisite: Concurrent dasslficatlon In 
101 or 210. 
Appraisals of major concepts and ideas In-
fluencing the development of plant science 
Sample topics include cell theory, molecular 
basis of inheritance, evolution, environ-
mental cycles, plant societies, photosynthesis, 
plant growth regulators, parasitism. 
• 110. TECHNICAL LECTURE. 
(1-0) Cr. R. S. 
l{equired of students in the plllnt pathology 
curriculum. Requirements and opportunities 
for work in the field of plant pathology 
1 55. LOCAL FLORA. 
(0-6) Cr. 3. S. 
J.'ield and laboratory studies of common 
local plants, including trees, shrubs, and 
spring flowering plants l'ield trips :--lot 
recommended for students with professional 
interests in plant science Credits toward 
graduation not allowed if credits for 203 
or 306 are recorded. 
202. THE PLANT KINGDOM. 
(2-4) Cr. 4. W.SSI. SSII. 
Prerequisite: 1 01. 
Nature and possible evolutionary relation-
ships of the major groups of plants. 
203. FIELD BOTANY. 
(0-6) Cr. 3. S.SSII. 
Prerequisite: 210 or credit or classification 
in 202. 
Field and laboratory study of plants in 
various local habitats. Introduction to use 
of keys and basic ecological concepts Field 
trips 
210. INTRODUCTION TO PLANT SCIENCE. 
(3-4) Cr. 5. S. 
A synthesis of 101 and 202 In which re-
P.resentatives of major groups are used to 
111 ustrate the structure, growth, reproduction, 
and evolutionary relationships of plants 
Botany 105 may be elected concurrently. 
Credit toward graduation not allowed for 
both 101 and 210. 
216. WEED IDENTIFICATION AND 
CONTROL. 
(2-6) Cr. 4. F. 
Prerequisite: 10 I or 210. 
I dentlficatlon, biology and distribution of 
weeds Plant classlfication pertinent to weedy 
groups. Principles of weed control. Field 
trips. 
301. FIELD BIOLOGY. 
Cr. 4. SSJ. (Lakeside Lab.) 
A study of plants In natural environments; 
includes methods ofidentlfication, collection, 
and preservation as well as basic ecological 
concepts. Field trips. May be taken at J ow a 
Lakeside Laboratory concurrently with 
Zool. 302. 
304. BOTANY OF ECONOMIC PLANTS. 
(3-2) c. 4. w. 
Prerequisite: 101 or 210. 
Plants ln relationship to the origin and 
diffusion of human cultures, evolution of 
cultivated plants, role of plants and plant 
sciences In the maintenance of present civili-
zations. Plants and plant products used 
for food and in Industry, technology and 
medicine. 
306. PLANT TAXONOMY. 
(2-6) Cr. 4. S.SSI. 
Prerequisite: 101 or 210. 
Principles of classification of seed plants; 
survey of major plant famlllcs, identification 
and field study of local plants. l'ield trips. 
May be taken for 7 or 8 credits at I ow a 
Lakeside Laboratory. 
310. ELEMENTARY PLANT PHYSIOLOGY. 
A: (2-4) Cr.4. F.W.SSI. 
B: (2-6) Cr. 5. S. 
Prerequisite: 101 or 210, Chern. 102. 
Principles ofabsorption,conductlon, transpi-
ration, photosynthesis, respiration, growth, 
and reproduction. B sections are required 
for majors and avaUable to other students 
desiring more extenaive laboratory work. 
338. SEED ANALYSIS. 
( 1-4) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 216, AKron. 114. 
Techniques of seea quality determination. 
Application to major agronomic and horti-
cultural crops, applications of seed analysis 
and seed biology to quality control and 
marketing. Seed control legislation. 
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356. DENDROLOGY. 
(For. 356) (2-6) Cr. 4. F. 
Prerequisite: 300. 
Families, genera, and species of North 
American trees; angiosperms and gymno-
sperms Field trips 
399. UNDERGRADUATE SEMINAR. 
(1-0) Cr. 1 each time elected. W. 
Prerequisite: Junior classification. 
Meetings of students and staff to discuss 
topics of current interest in plant science. 
404. PLANT ANATOMY. 
(2-4) Cr. 4. F.W.S. All. SSI offered 1969. 
Prerequisite: 9 Cr. In Bot. 
Structure of vegetative and reproductive 
organs of vascular plants; derivation, ex-
ternal form, positional relationships and 
anatomy of organs 
•407. PRINCIPLES OF PLANT PATHOLOGY. 
(2-4) Cr. 4. W.S. 
Prerequisite: 202 or 210, 310. 
l'rlnclpies underlying the nature and control 
of plant diseases. 
410. FUNDAMENTALS OF BOTANY. 
(3-6) Cr. 5. S. 
Prerequisite: 15 credits In physical sclem.·e. 
Study of plant forms and functions with 
approximatel;Y equal emphasis on morpho-
loglcal-evolutJOnary and on physico-chem-
ical aspects of botany. Primarily for ad-
vanced students with strong backgrounds 
In the physical sciences 
•416. FOREST PATHOLOGY. 
(For. 416) (2-6) Cr. 4. S. 
Prerequisite: 202 or 210, 310. 
Nature and control of forest and shade 
tree diseases. \'l.'eekend field trips in northern 
and eastern Iowa 
• 417. WOOD DETERIORATION. 
(For.417) (2-6) Cr.4. W. 
l»rerequlslte: 202 or 210, 310. 
Decay and stains of wood, including forest 
product pathology. Field trips to local 
woods and lumber yards. 
424. GENERAL PLANT ECOLOGY. 
(2-3) Cr. 3. F .S.SSI. 1968. ( SSII. 1969. 
Lakeside Lab.) 
Prerequisite: 306, 310. 
Native and crop vegetation in relation to 
factors of environment, application to for-
estry, grazmg, and general plant production 
Field trips. May be taken for 7 orB credits 
at I ow a Lakeside Laboratory. 
• 438. SEED BIOLOGY. 
(2-2) Cr. 3. W. 
Prerequisite: 310. 
Significance of seeds to man, seed formation 
and structure; physiology of germination, 
dormancy, longevity, seed-borne organ-
isms; factors affecting viability. 
456. POISONOUS PLANTS. 
(2-4) Cr. 3. F. 
Prerequisite: 101 or 210, V.Ph~s. 164. 
Classification, distribution, Identification, 
and control of poisonous plants, principal 
types of plant poisons and their effects on 
animals. 
474. SPECIAL PROBLEMS. 
Cr. 2 to 5 each time taken. F.W.S. 
Prerequisite: 15 credits in Bot. 
A :\1orphology. 
B Physiology_ 
• (' Plant Pathology. 
~ ~.1ycology. 
Jo.. I axonomy. 
F Plant Ecology. 
(; Economic Botany 
H Honors Program. 
.] ( 'ytology 
• Administered by the College of Agriculture. 
Courses not marked by an asterisk are adminis-
tered by the College of Sciences and Humanities 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
500. ALGOLOGY. 
(3-3) Cr. 4. F. (SSI. Lakeside Lab.) 
Prerequisite: 15 cn'<iits In biological s<:ience. 
Dodd. 
ldl•ntlfinttion and morphological study of 
algae with special reference to thefreshwater 
algae of the midwest. Field trips :\1ay be 
taken for 7 or 8 credits at Iowa Lakeside 
Laboratory 
501. BRYOLOGY. 
(2-3) Cr. 3. AIL W. Offered 1969. 
Prerequisite: 15 credits In biological science. 
Lersten. 
:'\lorphological features and possible re-
lationships of mosses and liverworts Field 
trips. May be taken for 7 or 8 credits at 
Iowa Lakeside Laboratory. 
502_ LOWER VASCULAR PLANTS. 
( 3-3) Cr. 4 . S. 
Prerequisite: 15 nedlts In biological S<'ient-e. 
Mkkel. 
Morphological features and possible re-
lationships of psilo~hytes, club-mosses, 
horsetails, and ferns. Field trips. 
503. HIGHER VASCULAR PLANTS. 
( 2-6) Cr. 4. A It. W. Offered 1 968. 
Prerequisite: 15 credits in biological science. 
Lersten. 
!\torphological features, pnmarily those 
associated with reproduction, of gymno-
sperms and angiosperms. Nature of cones 
and flowers in relation to phylogeny Pos-
sible origin of angiosperms 
504. PLANT CYTOLOGY. 
(3-3) Cr. 4. F. 
Prerequisite: 6 credits in biological sdence. 
Gen. 301; Chern. 335 recommended. Bowen. 
The anatomy and physiology of cytoplasm 
and nucleus. Cell division and the role of 
the cell in reproduction 
506. PRINCIPLES OF MYCOLOGY. 
(3-3) Cr. 4. F. 
l»rerequisite: 15 credits in biological science. 
Tiffany. 
l\1 orphology. cytology and physiology of 
fungi, their relation to agriculture and in-
pustry 
509. GENERAL VIROLOGY. 
(see Bact. 509) 
511,512, 513. PLANT PHYSIOLOGY. 
(3-0) Cr. 3 each. F.W.S. 
l»rerequlslte: 310, Chern. 211,335. Loomis. 
Water relations of plants, minerals and 
organic nutrition F'hysiology of growth 
and reproduction. 
517. PHYSIOLOGICAL METHODS AND 
TECHNIQUES. 
(0-6, or 0-9) Cr. 2 or 3. F.W. 
Prerequisite: Credit or classification in 511, 
512 or 513. 
Research methods and techniques in plant 
physiology. 
518. ENZYMES IN PLANT METABOLISM. 
(3..0) Cr. 3. S. 
Prerequisite:. Permission oflnstructor. Smith. 
Nature of enzyme action, role of enzymes 
in metabolism, and methods of investigation. 
• 535. DISEASE CONTROL. 
(2-3) Cr. 3. Alt. S. Offered 1966. 
Prerequisite: 571. Buchholtz. 
Exclusion, eradication, protection and dis-
ease resistance as means of control or pre-
vention of plant disease 
*536. METHODS OF RESEARCH IN PLANT 
PATHOLOGY. 
(2-6) Cr. 4. Alt. F. Offered 1966. 
Prerequisite: 571 or !i72 or 573. Foley. 
Introduction to the theory and practice of 
research in plant pathology. 
555. BOTANICAL MICROTECHNIQUES. 
( 1-6) Cr. 3. F. Alt. SSI. 1968. 
Prerequisite: 310. Lersten, Sass. 
Methods of killing, imbedding, sectioning, 
and staining plant material. Methods of 
studying and recording microscopic prep-
arations; microscopy, micrometry, projec-
tion, photomicrography. 
556. ADVANCED PLANT ANATOMY. 
(2-4) Cr. 4. W. 
Prerequisite: 310, 404. Sass. 
Origin, development and structure of tissue 
systems of vegetative and reproductive 
organs of vascular plants. 
558. PALEOBOTANY. 
(2-3) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: Permission of instructor. 
Mickel. 
Introduction to the morphology, relation-
ships, and identification of fossil plants. 
Field trips. 
564. AQUATIC PLANTS. 
(2-3 or 2-6) Cr. 3 or 4. F. 
Prerequisite: 306, permission or Instructor. 
Taxonomy, ecology and morphological 
specializations of aquatic plants, with em-
phasis on vascular plants. Field trips. May 
be taken for 7 or 8 credits at Iowa Lakeside 
Laboratory. 
• 571. ADVANCED PLANT PATHOLOGY. 
(2-3) Cr. 3. F. 
'Prerequisite: 407 or 416 or 417. Buchholtz. 
Diseases of field and horticultural crops 
caused by phycomycetes and ascomycetes. 
• 572. ADVANCED PLANT PATHOLOGY. 
(2-3) Cr. 3. W. 
Prerequisite: 407 or 416 or 417. Dunleavy. 
Diseases of field and horticultural crops 
caused by bacteria. 
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• 573. ADVANCED PLANT PATHOLOGY. 
(2-3) Cr. 3. F. 
l>rerequisite: 571, Gen. 301. Browning. 
Diseases or field and horticultural crops 
caused by smut and rust rungl. 
• 574. PLANT DISEASES CAUSED BY 
NEMATODES. 
(3-3) Cr. 4. F. 
Prerequisite: 407 or 416 or 417. Norton. 
Symptoms of plant diseases caused by 
nematodes, host-parasite relationships, In-
teractions, etiology and disease control. 
575. FIELD MYCOLOGY. 
(2-12) Cr. 4. SSI. 1969. (SSII. 1968. Lake-
side Lab.) 
Prerequisite: 9 credits in Bot. TIITnny. 
Collection and taxonomy or fungi and re-
lation of their occurrence to environmental 
factors. Preparation and utilization of my-
cological exslccatl Field trips. May be 
taken fur 7 or 8 credits at Iowa Lakeside 
Laboratory. 
• 576. FIELD PLANT PATHOLOGY. 
(2-9) Cr. 3. Alt. SSI. Offered 1968. 
Prerequisite: 407 or 416 or 417. Buchholtx. 
Techniques and Interpretation of field plots; 
plant disease surveys and estimates of prev-
alence and severity. Field trips. 
• 577. ADVANCED FOREST PATHOLOGY. 
(For. 577) (2-3) Cr. 3. Alt. F.Offered 1966. 
Prerequisite: 416. McNabb. 
Principles of pathology in forest pracllce 
illustrated by specific forest tree disease 
problems. Four-day field trip to a forest 
pathology research center. 
579. SPECIAL TOPICS. 
Cr. 2 to 5 each time elected. F.W.S. 
Prerequisite: 15 credtls In Bot., permission 
of instructor. 
A Morphology. Dodd, Lersten, Mickel, 
Sass. 
B Physiology. LaMotte, Loomis, Smith, 
Stan !forth. 
• C Plant Pathology. Browning, Buchholtz, 
Dunleavy, Foley, Horton, Lambe, 
McNabb, Norton, Simons, Smith, 
Tiffany. 
D. Mycology. TUJany. 
E. Taxonomy. Isley, Pohl. 
F. Plant Ecology. Landers. 
G. Economic Botany. Grabe, Isely. 
,J Cytology. Bowen. 
584. ADVANCED PLANT ECOLOGY. 
(2-3) Cr. 3. F. 
Prerequisite: 424. Landers. 
Origin, development and reactions of vegeta-
tion; classlflcatlon of vegetation units; plant 
indicators. Field trips. 
595. AGROSTOLOGY. 
(1-6) Cr. 3. W. 
Prerequisite: 306. Pohl. 
Morphology. classification and Identifica-
tion of grasses; utilization of grasses In 
agriculture and grazing. 
----
.Administered by the College of Agriculture. 
Courses not marked by an asterisk are admln!. 
terea by the College of Sciences and Humanities. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
605. CYTOGENETICS. 
(Gen. 605) (3-0) Cr. 3. W. 
Prerequisite: 504' or Zool. 528, Gen. 401. 
Bowen. 
A continuation of 504 dealing with those 
aspects of the cell which directly affect in-
heritance and evolution. 
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624. PHYSIOLOGY OF FUNGI. 
(3-0) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 506. Smith. 
Special physiology of fungi; nutrition, meta-
bolism, growth and toxicology. 
• 625. HOST-PARASITE INTERACTIONS. 
(2-0) Cr. 3. Alt. S. Offered 1967. 
Prerequisite: 9 graduate course credits In 
pathology or mycology. Buchholtz. 
Phenomena of infection and response in 
plants parasitized by fungi, bacteria and 
viruses. 
641,642,643. GENERAL MYCOLOGY. 
(2-6) Cr. 4 each. Yr. 
Prerequisite: 407 or 416 or 417. Tiffany. 
Taxonomy, morphology and phylogeny of 
slime molds and fungi (phycomycetes, as-
comycetes, fungi impenecti, and basidio-
mycetes). 
644. PLANT VIROLOGY. 
(2-3) Cr. 3. S. 
Prerequisite: 509. Jt'ord. 
Plant-virus interactions; function, structure, 
replication, identification, biochemistry of 
plant viruses and resultant diseases. 
646. ANIMAL MYCOLOGY. 
(0-6) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 506. Tiffany. 
Morphology, cytology, and physiology of 
fungi causing animal mycoses, includes 
superficial mycoses, dermatomycoses, and 
systemic mycoses. 
680. LABORATORY IN ELECTRON 
MICROSCOPY. 
(2-9) Cr. 5. SSI. Bowen. 
Prerequisite: B & B 574. 
This course is parallel to B & B 575, but 
deals primarily with preparation and ob-
servations of plant materials. 
690. ADVANCED PLANT TAXONOMY. 
(2-6) Cr. 3. S. 
Prerequisite: 306. Pohl. 
Pr!nciples of plant classification, biblio-
graphic tools of systematic botany;methods 
of collection, preservation and study of 
vascular plants. 
692. SYSTEMATICS OF THE LEGUMES. 
( 1-6) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 306. lsely. 
Classification, evolution and identification 
of legumes. Emphasis on major taxonomic 
groups and those of economic significance 
695. RESEARCH. 
A. Morphology. Dodd, Mickel, Sass. 
B. Physiology. LaMotte, Loomis, Smith, 
Staniforth. 
• C. Plant Pathology. Browning, Buchholtz, 
Dunleavy, McNabb, Norton, Simons, 
Smith, Tiffany, Wallin. 
D. Mycology. Tiffany. 
E. Taxonomy. lsely, Pohl. 
F. Plant Ecology. Landers. 
G. Economic Botany. lsely. 
J. Cytology. Bowen. 
698. SEMINAR. 
Meetings of botanical staff and students to 
discuss recent literature and problems under 
investigation. 
A. Cr. 1. F.S. Dodd, Isely, Mickel, Pohl, 
Sass. 
For students taking major work in 
morphology and taxonomy. 
B. Cr. 1. F .S. LaMotte, Landers, Loomis, 
Smith, Staniforth. 
For students taking major work in 
physiology and ecology. 
• C. Cr. 1. F.S. Browning, Buchholtz, Dun-
leavy, McNabb, Norton, Simons, Smith, 
Tiffany, Wallin. 
For students taking major work in 
plant pathology. 
D. Cr. 1. W. 
For all staff and students in Botany and 
Plant Pathology. 
K Cell biology. S. (Zool. 698. B. & B. 
698, Bact, 698, Gen. 698) See Zoology. 
----
.Administered by the College of Agriculture. 
Courses not marked by an asterisk are adminis-
tered by the College of Sciences and Humanities. 
BUILDING CONSTRUCTION 
Professor Ill Charge: Thomas C. Jellinger, M.S. 
Opportunities for Undergraduate Study 
The Department of Architecture provides a curriculum for those students who are 
interested in building construction. This is an area requiring specialists with a strong 
fundamental knowledge of engineering, plus management ability and familiarity with 
business, economics and human behavior. The graduate of this program may be engaged 
in supervising the craftsmen and laborers on the job, ordering materials and equipment, 
making estimates, insuring the most rapid progress of the project, and keeping cost records. 
The program in building construction offers much of the background that contractors need. 
It blends engineering, architecture, management and business administration to achieve this. 
Total credits required for graduation is 190, plus 6 credits in physical education. 
For listing of curriculum by quarters, see Index. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Courses in Architectural Engineering 
Enrollments discontinued in 1965. Curriculum terminates on graduation of present 
classes. 
313, 314, 315. DESIGN AND ANALYSIS OF 
ARCHITECTURAL STRUCTURES I. 
(0-9) Cr. 3 each Yr. 
Prerequisite: 313: 213:314: 313; 315:314. 
Projects in the design of Architectural struc-
tures and analysis of construction tech-
niques. Properties of materials with em-
phasis on site engineering, codes, masonry 
systems and wood systems. 
413, 414, 415. DESIGN AND ANALYSIS OF 
ARCHITECTURAL STRUCTURES II. 
(0-9) Cr. 3 each. Yr. 
Prerequisite: 413; 315 and credit or classifi-
cation in C.E. 434; 414; 413: 415: 414. 
Projects in the design of Architectural con-
crete, steel and special systems. Field trip. 
425. SPECIAL PROBLEMS IN 
ARCHITECTURAL ENGINEERING. 
(0-9 to 27) Cr. 2 to 9. F .W .S. 
Prerequisite: Senior or graduatl' classifica-
tion, permission of department head. 
Investigation of problems of special interest 
to the student. 
513, 514. 515. DESIGN AND ANALYSIS OF 
ARCHITECTURAL STRUCTURES Ill. 
513: (1-15) Cr. 6. F.: 514: (1-12) Cr. 5. 
W.; 515: (1-9) Cr. 4. S. 
Prerequisite: 513: 415; C.E. 434: credit or 
classification In M.E. 407; 514: 513: 515: 
514. 
Projects in the design of Architectural engi-
neering systems for buildings. ("ost estimat-
ing, working drawings and specifications. 
Field trip. 
CELL BIOLOGY 
Advisory Committee: John H. D. Bryan, Ph.D. Chairman: Charles Clark Bowen, Ph.D.; 
William R. Lockhart, Ph.D.; L. Evans Roth, Ph.D. 
Opportunities for Undergraduate Study 
A special curriculum in cell biology is not offered for the baccalaureate degree. Under-
graduates wishing to prepare for graduate study in cell biology should elect laboratory 
courses in bacteriology, botany and zoology; an introductory course in genetics; mathe-
matics through calculus; chemistry through organic; and one year of physics. Bot. 504 or 
Zool. 528 and B. & B. 578 are recommended to qualified undergraduates desiring an 
introduction to this area. 
Opportunities for Graduate Study 
Major work in cell biology is offered for the degrees Master of Science and Doctor 
of Philosophy under a cooperative arrangement with the Departments of l~acteriology, 
Biochemistry and Biophysics, Botany and Plant Pathology, Genetics, and Zoology and 
Entomology; minor work is offered to students taking major work in other areas. Facilities 
exist in the several departments for fundamental research in such areas as electron micro-
scopy of cells, their chemistry and physiology particularly in relation to molecular archi-
tecture, cellular mechanisms in heredity and radiation response, and the special cytology 
of bacteria, algae, fungi, protozoa and higher organisms. 
A student majoring in cell biology will choose a major professor from the graduate 
faculty membership of the cooperating departments and will develop his program of study 
under the guidance of a committee nominated by the coordinating committee and appointed 
by the Dean of the Graduate College. This program will include a number of the following 
courses as appropriate. Agron. 623; Bact. 509, 531, 621, 631, 632, 633, 698; B. & B. 
501, 502, 503, 561, 562, 574, 575, 578, 698; Bot. 500, 504, 511, 512, 513, 555, 556, 
605, 624, 641, 642, 643, 644, 698E; Gen. 560, 630, 635, 640, 645, 646, 698; Stat. 535, 
536; Zool. 511, 512, 528,529,532, 538, 550, 551, 552, 553, 554, 555, 627, 698. 
CERAMIC ENGINEERING 
David R. Wilder, Ph.D., Head of Department 
Professors: Charles M. Dodd, Cer.E.; Thomas D. McGee, Ph.D. 
Assistant Professors: Orville Hunter, Ph.D., .John T. Jones, Ph.D.; J:c~lmer A. Rosauer, 
Dr. Rer. Nat. 
Instructors: Michael F. Berard, M.S.; W. Raymond McMahon, M.S. 
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Opportunities for Undergraduate Study 
For undergraduate curriculum in ceramic engineermg, leading to the degree Bachelor 
of Science, see College uf Engmeenng. Curncula 
Ceramic engineering deals with those products formed from natural and synthetic 
minerals which are rendered durable by a process of heat treatment at high temperatures. 
These include most of the non-metallic inorganic substances manufactured into electronic 
components, glass of all types, porcelain enamels, abrasives, cements, ultra-high tempera-
ture resistant refractories, many materials of construction and other similar products. 
The ceramic engineer is concerned with the technical problems encountered in the 
research, development, control, production and use of these products and materials. He must 
also be well-versed in the methods employed for forming, drying and firing of ceramic raw 
materials. The ceramic engineer receives a well-rounded education to fit him for research, 
production, equipment and plant design or sales engineering depending upon the capabilities 
and inclination of the individual. 
Opportunities for Graduate Study 
The department offers major work leading to the degree Master of Science and Doctor 
of Philosophy in ceramics and ceramic engineering and minor work to students taking 
major work in other departments. Minor work will be selected in related fields. 
Prerequisite to major graduate work is the completion of a curriculum in ceramic 
engineering, ceramic technology, engineering or physical science equivalent to that required 
of undergraduate students at this institution. 
Open to graduate students for minor only: 415, 416, 417. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. ORIENTATION. 
( 1-0) Cr. R. S. 
201, 202,203. SEMINAR. 
( 1-0) Cr. R. Yr. 
213. CERAMIC RAW MATERIALS. 
(~)Cr. 4. F. 
Prerequisite: Chern. 1 03. 
Geological formation; occurrence; behavior; 
chemical and physical properties of the 
more lmportant ceramic raw materials. 
214. CERAMIC ENGINEERING 
OPERATIONS I. 
(3-3) Cr. 4. W. 
l':ngineering theory and problem solution 
in materials handling, preparation and 
forming operations 
215. CERAMIC CALCULATIONS AND 
PYROMETRY. 
(3-6) Cr. 5. S. 
Prerequisite: 213. 
Body and glaze calculations. Units. Ma-
terial and energy balances. Pyrometry. 
Firing behavior. 
301, 302, 303. SEMINAR. 
( 1-0) Cr. R. Yr. 
311. CERAMIC COLLOIDS AND PHASE 
EQUILIBRIA. 
(4-0) Cr. 4. F. 
Prerequisite: 213. 
Fundamental phenomena found in ceramic 
and related colloids. Phase equilibria in 
ceramic compositions. 
312. VITREOUS STATE. 
(3-3) Cr. 4. W. 
Theory of vitreous state in ceramic glasses 
and bodies Glass formation and colors 
in vitreous state 
323. CERAMIC ENGINEERING 
OPERATIONS II. 
( 4-0) Cr. 4. S. 
Prerequisite: 214 . 
Drying, firing, diffusion processes occurring 
in ceramic industries. Fuels and combustion 
in ceramic kilns and driers. 
347. CERAMIC CONSTRUCTION 
MATERIALS. 
(Arch. 347) (3-0) Cr. 3. W. 
Correlation of the processing variables and 
the physical properties of the ceramic ma-
terials used in construction. Processing of 
glass, structural clay products, and com-
posite materials. Prlmarily for students of 
Architecture. 
400. INSPECTION TRIP. 
Cr. R. S. 
Prerequisite: Junior ceramic engineering 
classification. 
One week trip inspecting ceramic plants and 
studying industrial methods of production. 
401.402,403. SEMINAR. 
( 1-0) Cr. R. Yr. 
415. CERAMIC INDUSTRIES I. 
(3-0) Cr. 3. F. 
Prerequisite: 312. 
Compositions, applications and nature of 
various ceramic bodies and glazes General 
structure of the whiteware industries. 
416. CERAMIC INDUSTRIES II. 
(3-0) Cr. 3. W. 
PrereQuisite: 215 or permission or instructor. 
Manufacture, properties, uses, performance 
and testing of basic, neutral and acid re-
fractories. 
417. CERAMIC INDUSTRIES III. 
(3-0) Cr. 3. S. 
Prerequisite: 312. 
Plant layout, design, economic aspects and 
industrial structure of the vitreous industries, 
enamel and glass. Inspection trip to por· 
celain enamel plant. 
427. CERAMIC ENGINEERING DESIGN 
(2-9) Cr. 5. W. 
Prerequisite: E.M. 324. 
Introduction to design of steel and concrete 
structural components of ceramic equip-
ment and ceramic plant structures. 
428. CERAMIC ENGINEERING DESIGN. 
(1-9) Cr. 4. S. 
Prerequisite: 427. 
Engineering design of kilns, driers and 
associated equipment 
430. CERAMIC DEVELOPMENT AND 
CONTROL. 
(0-12) Cr. 4. F. 
Prerequisite: 323. 
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l.Jevelopment and control techniques as ap-
plied to the ceramic proc~E)S. 
435. CERAMIC DEVELOPMENT AND 
CONTROL. 
(0-9) Cr. 3. S. 
Prerequisite: 323, 430. 
Development and control techniques as ap-
plied to the ceramic processes 
441. ELECTRONIC CERAMICS. 
(3-0) Cr. 3. W. 
Prerequisite: 312, E.E. 445. 
Relationship of composition, crystal struc-
ture and variables of fabrication techniques 
to the electrical properties of ceramic elec-
tronic components. 
490. SPECIAL PROBLEMS. 
(0-3 to 15) Cr. 1 to 5. Yr. 
I ntroductlon to research methods, investlga· 
tlon, and continuation of research problems 
for the undergraduate student. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, ma1or or minor, open to 
qualified undergraduates 
511. CERAMIC TECHNOLOGY. 
(3-0) Cr. 3. 
Prerequisite: Permission of instructor. 
Chemistry and technology of high tempera-
ture refractories, for the student not major-
ing in ceramic engineering. 
512. CERAMIC TECHNOLOGY. 
(3-0) Cr. 3. 
Prerequisite: Permission of instructor. 
Chemistry and technology of glassy ce-
ramics-glasses, enamels and glazes 
513. CERAMIC TECHNOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: 441 or permission of instructor. 
Theory and technology involved in the 
manufacture of ceramic solid state devices 
for electrical and electronic utilization. Cor-
relation of electronic and crystal structure 
with the electrical properties of such devices 
514. ELECTRON MICROSCOPY OF 
INORGANIC MATERIALS. 
(3-3) Cr. 4. 
Prerequisite: Math. 321, Phys. 223 or per-
mission of instructor. 
Introduction to the theory of electron optics. 
Principles of the electron microscope per-
formance. Operations of the electron micro-
scope Sample preparation methods for in-
organic materials. 
515. SPECIAL TOPICS IN ELECTRON 
MICROSCOPY. 
Cr. 3 to 5. 
Prerequisite: 514 or permission or Instructor. 
Special topics with emphasis given to an 
electron microscopic analysis of ceramic 
and other raw material systems. Advanced 
techniques in electron microscopy. 
532, 533. THEORY AND PROPERTIES OF 
COLLOIDAL AND RELATED CERAMIC 
MATERIALS. 
(3-0) Cr. 3. 
l7erequisite: Permission or Instructor. 
Fundamentals of colloidal phenomena as 
arplled to ceramic systems, including theory 
o deflocculatlon, rheology and measure-
ments. 
535, 536. CERAMIC COLLOIDS 
LABORATORY. 
(0-6) Cr. 2 each. 
~erequlsite: Concurrent with 532, 533. 
550. SPECIAL TOPICS. 
Cr. arr. 
Prerequisite: Permission or instructor. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
611. MECHANICAL PROPERTIES OF 
CERAMIC MATERIALS. 
(3-0) Cr. 3. F. 
Fundamentals of the elastic, anelastic, and 
plastic properties of ionic and covalent 
solids. Visco- elastic behavior of vitreous 
and vitreous-solid systems. Point defect, dis-
location, grain boundary, and polyphase 
contributions to mechanical properties. 
612. KINETICS OF CERAMIC PROCESSES. 
(3-0) Cr. 3. W. . 
Fundamentals of solid reactions occurnng 
at elevated temperatures. Sintering, vitrifica-
tion, diffusional mechanisms and effects, 
reaction rate theory. 
613. MEASUREMENTS IN HIGH 
TEMPERATURE SYSTEMS. 
(3-0) Cr. 3. S. 
Theory, limitation, and problems of analysis 
of measurements at elevated temperatures. 
Furnaces and techniques for determination 
of mechanical, physical, structural, and 
chemical properties of ceramic materials 
at elevated temperatures. 
618. CRYSTAL CHEMISTRY OF CERAMIC 
MATERIALS. 
(3-0) Cr.3. 
Prerequisite: Permission or Instructor. 
Fundamenta)s of crystal chemistry and the 
systematic study of the structures of the 
ceramic materials. 
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619. PHASE EQUILIBRIA OF CERAMIC 
SYSTEMS. 
(3-0) Cr. 3. S. 
Prerequisite: 618 or pennlsslon oflnstructor. 
Phase equilibria of the ceramic and closely 
related systems 
621,622,623. ADVANCED CERAMIC 
ENGINEERING DESIGN. 
(2-6) Cr. 4 each. 
Prerequisite: 428. 
Specialized ceramic machinery, driers, kilns 
and plant structures. 
690. RESEARCH. 
CHEMICAL ENGINEERING 
George Burnet, .Jr., Ph.D., Head of Department 
Professors: Lionel K. Arnold, Ph.D.; David R. Boylan, Jr., Ph.D.; Lawrence E. Burkhart, 
Ph.D.; Maurice A. Larson, Ph.D.; Morton Smutz, Ph.D.; Thomas D. Wheelock, Ph.D. 
Assocwte Professors: William H. Abraham, Ph.D.; Richard C. Seagrave, Ph.D.; John B. 
Sheeler, Ph.D.; F. Dee Stevenson, Ph.D.; George T. Tsao, Ph.D. 
Asststant Professors: Edgar V. Collins, Jr., M.S.; Albert C. Miller, B.S.; Allen H. Pulsifer, 
Ph.D.; Robert W. Shearer, B.S.; Frank 0. Shuck, Ph.D.; John D. Stevens, Ph.D. 
Instructors: Allen B. Beach, B.S.; Risdon W. Hankinson, M.S. 
Opportunities for Undergraduate Study 
For undergraduate curricula in chemical engineering leading to the degree Bachelor 
of Science see College of Engmeerzng, Curncula. 
The chemical engineer is concerned with the processes and equipment for bringing 
about changes in the state of matter and for transforming energy. He makes use of 
chemical and nuclear reactions and many physical operations such as mixing, distillation, 
crystallization, vaporization and filtration. He is trained in the fundamentals of science 
and mathematics as well as in the principles of fluid flow, heat and mass transfer, and in 
thermodynamics. He is usually employed by the chemical and allied industries but he 
frequently makes contributions in the electronic, nuclear, metallurgical and aircraft in-
dustries as well as in private and governmental research and educational institutions. 
He is helping to solve important problems arising in rocketry and space exploration. His 
field has developed so rapidly and has become so broad that it has become necessary 
to offer specialized training in the two areas described below. 
A five-year cooperative work-study program is available in the Chemical Engineering 
Department. See College of Engmcenng, Cooperatu•c Programs. 
Design and Production Option 
The Design and Production Option is for students who are interested in the design, 
construction, operation and management of manufacturing plants in which raw materials 
are processed to produce chemical, petroleum, plastic, fertilizer, pesticide, soap, paint, drug, 
food, paper and other products. This option provides a broad training in chemistry and 
engineering and emphasizes the application of basic principles to the solution of industrial 
problems. 
Research and Development Option 
The Research and Development Option is for students who are interested in basic or 
applied research and development or graduate training. It stresses mathematics, science 
and engineering fundamentals and it places great importance on developing the power to 
solve the new and untried problems of tomorrow. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science, Master of Engi-
neering and Doctor of Philosophy in chemical engineering and minor work to students 
taking major work in other departments. 
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Prerequisite to major graduate work is the completion of an undergraduate curriculum 
substantially equivalent to that offered in chemical engineering at this institution. 
Minor work usually will be selected from chemistry, mechanical engineering, mathe-
matics, physics, statistics or nuclear science. 
Open to graduate students for minor only· 361, 362, 363, 411, 421, 422, 431, 432, 
433,435,450,451,461,462,463,471,472,473. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. 
161. 
201. 
202. 
203. 
300. 
310. 
315. 
341. 
361, 
TECHNICAL LECTURE. 
( 1-0) Cr. R. S. 
A discussion of the chemical engineering 
profession 
162, 163. CHEMICAL ENGINEERING 
LABORATORY. 
(0-3 to 9) Cr. 1 to 3 each time elected. Yr. 
An approved assignment as laboratorian 
on special problems 
INTRODUCTION TO CHEMICAL 
ENGINEERING. 
( 3-0) Cr. 3. F. 
Prerequisite: Credit orclassification in Chern. 
103. 
The application of stoichiometric principles 
to industrial problems. 
MATERIAL AND ENERGY BALANCES. 
(3-0) Cr. 3. W. 
Prerequisite: 201. 
Application of materi~l and e~ergy_ balance 
calculations to chemical engmeermg pro-
cesses. 
INTRODUCTION TO UNIT 
OPERATIONS. 
(3-0) Cr. 3. S. 
Prerequisite: 202. . 
Operations such as flUid flow, crushmg, 
grinding, and mixing. 
JUNIOR INSPECTION TRIP. 
Cr. R. S. 
Prerequisite: Junior classification in Chern~­
Visits to chemical industries and plants m 
an industrial area for one week. 
ENGINEERING UNIT OPERATIONS. 
(3-2) Cr. 4. F.S. 
Prerequisite: Chern, 103, Math. 213, Phys. 
222. fl 
Material and energy balances, fluid ow, 
heat and mass transfer, rate processes, 
stagewise operations, and system analogues. 
STOICHIOMETRY. 
(4-0) Cr.4. F. 
Prerequisite: Math. 213, Phys. 222. . 
Material and energy balances. Introduction 
to rate processes. 
COMPUTER APPLICATIONS IN 
CHEMICAL ENGINEERING. 
( 1-3) Cr. 2. S. 
Prerequisite: 361, 362. Math. 213. 
Applications of digital and analog ~~m­
puters to the solution of problems ar~smg 
in transport processes, che~ical reach?ns, 
process dynamics, and equipment design 
362, 363. CHEMICAL ENGINEERING 
UNIT OPERATIONS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 203. . . 
Operations common to m~ny mdustrial pro-
cesses such as size separation and fLitra~on, 
heat transfer, mass transfer,gasabsorption, 
distillation and extraction. 
401, 402. 403. TECHNICAL SEMINAR. 
( 1-0) Cr. R. Yr. 
Discussion of current problems of impor-
tance to chemical engineers. 
411. CHEMICAL PROCESS INDUSTRIES. 
(3-0) Cr. 3. W. 
Prerequisite: Credit or cln~t!lmcatlon In 
Chern. 334. 
Detailed studies of the history, raw ma-
terials, manufacturing methods, L'Conomics 
and chemistry of industrial chemical pro-
cesses; coordination of unit operations and 
processes employed·. 
421,422. CHEMICAL ENGINEERING 
LABORATORY. 
(0-6) Cr. 2 each. W.S. 
Prerequisite: Credit or classmcatlon In 361, 
362,363. 
Laboratory application of the theory studied 
in 361, 362, and 363 to the testing and use 
of unit operation and process equipment; 
computation of experimental data; applica-
tion of results to process design; writing of 
reports. 
431, 432, 433. TRANSPORT PHENOMENA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Phys. 222, Math. 213. 
l'he transport of momentum, energy and 
mass; determination of transport properties; 
the partial differential equations of change; 
turbulent gradients; correlation of transfer 
coefficients; macroscopic balances. 
435. PROCESS CONTROL. 
(4-0) Cr. 4. F. 
Prerequisite: 363, Math. 213. 
Mechanisms used to control industrial pro-
cesses, their applications and limitations. 
Dynamics of chemical process components 
and process control systems. Analog simu-
lation of process systems. 
450, 451. RATE PROCESSES LABORATORY. 
(0-4) Cr. 2 each. F .S. 
Prerequisites: 450: Credit or classification 
In 435; 451 : Credit or classification In 
433. d 
450: Experiments In chemical process y-
namics and control. Measurement ofsystem 
parameters, transient response and fre-
quency response. Simulation of feedback 
control systems. Operation and transient 
resr.nse of chemical process equipment. 
45 . Experiments in heat, mass and momen-
tum transfer and chemical engineering kinet-
ics. Measurement of transport properties, 
driving forces, heat and mass transfer co-
efficients and specific reaction rates. I nvestl-
gation of reaction order and mechanisms.. 
461. 462. CHEMICAL ENGINEERING 
THERMODYNAMICS. 
(3-0 and 2-0) Cr.3, 2. F.W. 
Prerequisites: Math. 112. Phys. 222. 
Application o( thermodynamic principles to 
chemical engineering problems. Thermody-
namic properties of fluids, phase equillbrla, 
chemical-reaction equilibria. 
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463. CHEMICAL REACTOR DESIGN. 
(3-0) Cr. 3. S. 
Frerequlslte: 462. 
Kinetics of chemical reactions, design of 
homogenous and catalytic flow and batch 
reactors. 
465, 466,467. SPECIAL PROBLEMS. 
(0-3 to 18) Cr. 1 to 6 each. Yr. 
Introduction to research methods; investiga-
tlon of an approved topic. 
H. Honors Students. 
471, 472, 473. CHEMICAL ENGINEERING 
DESIGN. 
(1-6) Cr. 3 each. Yr. 
Frerequislte: 361, 362, 363. 
Principles of process development and plant 
design. 
COURSES PRIMARILY FOR G'RADUATE STUDENTS, maior or mmor, open to 
qualified undergraduates 
50·1. PLASTICS TECHNOLOGY. ( :J- 0) Cr. 3. S. 
Ptwt-qulsltl': Cht•m. :J:J5. 
( hcmistry and lt"Chnology of plastic resins, 
production and usc of finished plastic pro-
ducts. 
511 NUCLEAR FUELS AND WASTES. 
( Nuc. E. 511) See Nuclear Engineering. 
512. REPROCESSING NUCLEAR FUELS. 
(Nuc.E. 512) Stoe Nuclear Engineering. 
514. MATERIALS OF CONSTRUCTIONFOR 
THE CHEMICAL INDUSTRIES. 
(3-0) Cr. 3. W. 
Pn•rt•qulslte: Pl•rmlsslon of Instructor. 
l'ropertles of materials in the presence of 
t·orroslve media, selection of materials of 
construction for chemical processes. 
515. ORGANIC CHEMICAL INDUSTRIES. 
(:J-0) Cr. 3. SS. 
Pn•n•qulsitt•: 411. 
Chemical engineering aspects of manu-
facture of the principal organic chemicals 
516 HEAVY INORGANIC CHEMICAL AND 
FERTILIZER INDUSTRIES. 
(3-0) Cr. 3. SS. 
~ert-qulslte: 411. 
Manufacture of commercial fertilizers and 
related heavy inorganic chemicals. 
517. UTILIZATION OF AGRICULTURAL 
PRODUCTS AND BY-PRODUCTS. 
(3-0) Cr. :J. W. 
Prerequisite: Chern. 336. 
( lccurrence and chemical composition of 
agrkultural products and by-products and 
their present and possible future utilization 
in manufactured products. 
51H. OIL AND FAT INDUSTRIES. 
(:J-0) Cr. 3. F. 
Pn•rt'<JUislte: Chern. 335. 
( )ccurrcnce and composition of vegetable 
and animal oil, and fat-bearing materials, 
methods of oil separation, refining, and 
bleaching; utlllzation In products such as 
foods, paints, and soaps. 
5:J5. PROCESS DYNAMICS. 
( :J-0) Cr. 3. W. 
Pn•noquisite: 4:J5. 
Applit a lions of dynamic analysis tcchmques 
in the study of non-steady state chemical 
prOl"CSSeS 
5~ 1. 5~2. 543. ADVANCED CALCULATION 
METHODS FOR CHEMICAL 
ENGINEERS. 
(3-0) Cr. 3 t•uch. Yr. 
Pn•rt'<)Ulsltt•: 541: 363 or 433, ned it or 
dassiflcatlon in Math. 322; 542: 541, credit 
or classification in Math. 41 0; 543: 542. 
.)4 1 Analysis and dt>sign of equipment 
and prot."Csses and the solution of the rt ... 
suiting differential equations by operational, 
series und analog computer techniques. 
542 Advanced analysis and design of 
equipment and processes by digital com-
puter simulation and solution 543 Ad-
vanced analysis and design of equipment 
and processes requiring spL>eialized mathe-
matical tet.hniques. 
554. S55. 556. ADVANCED UNIT 
OPERATIONS. 
(3-0) Cr. 3 eat·h. Yr. 
Prerequisite: 363. 
554 :\tomentum transport processes in fluid-
solid systems llenvation and analysis of 
the basic equations of change; laminar and 
turbulent flow, flow through porous media 
and fluidization; flow past submerged bodies. 
555 Energy transport processes. Steady-
state and dynamic thermal processes, 
coupled energy and momentum transfer, 
and radiative transport. 
556 :\lass transfer. Diffusion theory, two 
phase mass transfer, mass transfer efficien-
cies, coupled heat and mass transfer. 
565. MULTI-STAGE OPERATIONS. 
(3-0) Cr. 3. SS. 
Pn•rtoquisite: 363. 
( ;eneral theory of multi-stage processes such 
as distillation, absorption, extraction and 
ion exchange Applications of fmite dif-
ference calculus in cascade theory. l'se of 
L>quilibrium phase relations and design op-
timization techniques 
5fi6. SOLVENT EXTRACTION. 
(:l-0) Cr 3. SS. 
Pren>quisite: 363. 
Theory and application of solvent extrac-
tion to mdustrial processing. 
574 ADVANCED PCANT DESIGN. 
( 1-6) Cr. 3. F. 
Pren•quisite: 473. 
~pedal problems in plant design 
SHl. THERMODYNAMICS OF SINGLE 
COMPONENT SYSTEMS. 
(3-0) Cr. 3. W. 
Prerequisite: 461 . 
Application of thermodynamic laws and 
fundamental relations to single component 
!>)'Stt•ms l'roperties of non-ideal fluids 
.'lM:2. THERMODYNAMICS OF MULTI-
COMPONENT SYSTEMS. 
(:l-0) Cr. :L S. 
Pn•requisite: SH 1. 
l'hermodynamic properties of solutions 
l'hase cquihbna and chemical reaction 
t•quiiibria 
58-t. APPLIED ELECTRO-CHEMISTRY. 
(:J-0) Cr. :l S. 
Pren•quisitt•: ~ 11. 
l'nmary cells and storage batteries; electro-
lyti<. processes of chemical manufacture; 
elt"Ctro-refining and elecro-winning; electric 
furnaces and electric furnace products. 
5H!i. CHEMICAL ENGINEERING 
KINETICS. 
(3-0) Cr. a. SS. 
PREREQUISITE: 4f'i:l. 
J"heury ul ~btiulute reaLtton rate~. mas~antl 
ht;at tran~ler 111 Ltttalyttc bl·tl~. treatnwnt 
of dlllerentlal and mtegralt Oil\ en>~un datu 
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!i~H. SPECIAL TOPICS 
Cr 1 In 5 t'lll"h linw {'ll't'lt'<l. F .W .S. 
.\ ~l'rll'~ ol om~tl'rm nnlrM•:. dHI!>l'l1 from 
sut h to1>1<.s a~ l utulyli<. n•uctordl·~•gn.dH•m 
ll al l'ngllwt.•n ng of nutll·ur p rol'l'l'>M'S, hq u ld· 
ltqUitlt•xtratlton.co:.\ l'~lllllll\lon and l'>Pl'\ ml 
tuple~ Ill lht•rmod) tHlllll{'~ 
COURSES FOR GRADUATE STUDENTS, major or minor 
()00. CHEMICAL ENGINEERING 
RESEARCH. 
()0 I. H02. 60:l SEMINAR. 
( 1-0) Cr. I eal'h. Yr. 
();J I. Ha2. H:l3. ADVANCED TRANSPORT 
PHENOMENA 
(:!-0) Cr. :ll'<H h. All Yr 
Pn•rl'quisih': ..t:~:t .'l.'lH. Math :11:2. 41 o. 
CHEMISTRY 
.\d, .tntt•d toptl h In thl• trun:-.port of momt•n 
tum, l'lll'rg:. and nw~ .... dl'n\ IUtion und 
••PP~I<..ttton olt•quullon~ ol thungl', thl·rmo 
d\ thllllll~ ol trl'l'\ t•r:.tbll'prot<.'~:.l'~. stulll'>tkul 
thl'llrll'!> ol turbult'l\ll', l•ddv d11lusioll' 
boundar) l.t) <.'1 tht•ot") .,Hlr\l<.'ulatt· s\ ~lt·m~ 
I p.tt h.t•d and lluldttt·d bl't ~ t,tlon '-t'\\.lonlan 
~\ ~tl'lll~. tort dalton ol tran:.lt-r tol'ITi<.it·nt~ 
RobertS. Hansen, Ph.D., Chairman of Department 
Professors: Charles V. Banks, Ph.D.; Orville L. Chapman, Ph.D.; John D. Corbett, Ph.D.; 
Harvey Diehl, Ph.D.; Velmer A. Fassel, Ph.D.; Dexter French, Ph.D.; James S. Fritz, Ph.D.; 
Henry Gilman, Ph.D.; Charles A. Goetz, Ph.D.; W. Bernard King, Ph.D.; Don S. Martin, 
Jr., Ph.D.; Jack E. Powell, Ph.D.; Klaus Ruedenberg, Ph.D.; Glen A. Russell, Ph.D.; Frank 
H. Spedding, Ph.D., LL.D.; Harry J. Svec, Ph.D.; Adolf F. Voigt, Ph.D.; William C. Wild-
man, Ph.D.; Harley A. Wilhelm, Ph.D. 
Associate Professors: Rachel H. Edgar, Ph.D.; Donald R. Fitzwater, Ph.D.; Hobert A. 
Jacobson, Ph.D.; Robert E. McCarley, Ph.D.; ,John(;, Verkade, Ph.D. 
Assistant Professors: Robert J. Angelici, Ph.D.; ,James H. Espenson, Ph.D.; Hugo F. 
Franzen, Ph.D.; Bernard C. Gerstein, Ph.D.; Hoy W. King, Ph.D.; Thomas H. Kinstle, 
Ph_.D.; Leland W. Marple, Ph.D.; WalterS. Trahanousky, Ph.D. 
Instructors: Thomas A. Beineke, Ph.D.; Charles A. Kingsbury, Ph.D.; Gerald A. Pearson, 
Ph.D.; Charles ,J. V. Scanio, Ph.D. 
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Opportunities for Undergraduate Study 
For undergraduate curriculum in sciences and humanities or curriculum in chemistry, 
leading to the degree Bachelor of Science, see SctRnccs and Humanities, Curnculum and 
Chenustry, Currtculum. 
Graduates in chemistry qualify in many fields: as teachers of chemistry, as analytical 
or control chemists, as supervisors in industry, as technical sales personnel and as research 
chemists in federal, state, municipal, academic or industrial laboratories. 
Undergraduate chemistry students take not only studies in chemistry but also courses 
in mathematics, physics, German and in cultural subjects. Students with the necessary 
high scholastic standing usually continue with graduate work, where they can explore 
more thoroughly the specialized areas of chemistry in which they are interested. 
To meet the different needs of students of chemistry, Iowa State University has two 
curricula, both of which lead to the Bachelor of Science degree. Both the curriculum in 
chemistry and the curriculum in sciences and humanities, with a major in chemistry, pre-
pare the student for graduate study and for industrial work at the Bachelor of Science level. 
Undergraduate students of chemistry in the curriculum in chemistry or in the cur-
riculum in sciences and humanities usually have the following basic courses or their 
equivalents in their programs: 100, 102A, 103 (or 107, 108), 203, 214, 215, 224, 237, 
316, 325, 326, 327, 330, 331, 332, 333, 401, 402 and 6 credits advanced chemistry. 
As supporting work undergraduate majors have found the following courses desirable: 
Math. 110, 111, 112, 213; Physics 221, 222, 223. These lists of courses are not to be 
regarded as statements of fixed requirements or as complete outlines of the work necessary 
for the major. They are given solely for the convenience of students or advisers who wish 
to estimate the amount of basic, non-specialized study which may be needed. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in inorganic, analytical, physical, organic chemistry and combinations and 
specializations within these general areas. Minor work is offered to students taking major 
work in other departments. 
In cooperation with the Institute for Atomic Research, special facilities are offered to 
graduate students in other departments of the University who wish to use radioactive 
isotopes in their research. Analytical chemistry, calculus and physics are required for this 
phase of chemistry. 
The Department of Chemistry requires all graduate students majoring in chemistry to 
teach as part of their training for an advanced degree. 
Prerequisite to major graduate work is the completion of undergraduate work in 
chemistry, mathematics and physics, substantially equivalent to that required of under-
graduate students at this institution in the curriculum in chemistry. 
Open to graduate students for minor graduate credit only: 320, 321, 322, 323, 334, 
335,336,401,408,426,466,483,484. 
Index to field of work Is given by the second and third f~res of course numbers 
(a) sxstematil 1 norgamc 
( hemistry 00 to 09 
(b) Analytical Chemistry 10 to 19 
( t·) Phystcal Chemistry 20 to 29 
( d l Organic Chemistry 30 to 39 
(c) Open 40 to 49 
I f) Household (including 
Textile l ( 'hemistry 
lg l Open 
I h l !'hysical ( 'hemistry 
11 l H~earch 
60 to 69 
70 to 79 
80 to 89 
90 to 99 
For courses in biochemistry, biophysics and metallurgy, see Index. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. ORIENTATION. 
(1-0) Cr. 1. F.W. 
An introduction to the various fields of 
chemistry to assist chemistry majors in 
electing areas of concentration. 
101, 102. GENERAL CHEMISTRY. 
(3-4) Cr. 4 each. 101: F.W.SS.; 1U:l; 
w.s.ss. 
Principles of chemistry; properties of non-
metallic and metallic elements.< >nly students 
who have not had high school chemistry 
will be classified in 101 during the fall 
quarter. 101 is not acceptable fur credit 
toward graduation for students majormg 
in chemistry. 
lOlA, 102A. GENERAL CHEMISTRY. 
(3-4) Cr.4 each. F. 
Principles of chemistry; properties of metallic 
and non-metallic elements. Students with 
one unit of high school chemistry will be 
clas,.sified in either 101 A or 102A during the 
fall quarter, classification in 1 02A will be 
based on high school rank and test scores. 
102A provides a recognition in the form of 
college credit for high school trainmg in 
chemistry Students enrolled in 102A may 
recc1ve credit in both lOlA and 102A. 103 
is offered winter quarter and 203, 211, 
and 214 are offered spring quarter so that 
students may take full advantage of the 
accelerated program. 10 1 A is not acceptable 
for credit toward graduation for students 
majoring in chemistry. 
103. SYSTEMATIC INORGANIC 
CHEMISTRY. 
(3-4) Cr. 4. W.S.SS. 
Prerequisite: 102, or grade of A or B in 
106. 
Extension of General Chemistry, introduc-
tion to the reactions of individual elements 
and to group reactions as used in the de-
termination of the composition of matter 
105, 106. GENERAL CHEMISTRY. 
(2-4) Cr. 3 each. 105: F.W; 106: W.S. 
Prerequisite: Assignment by classifying dean 
in cooperation with Chemistry Department, 
with view to competence in mathematics 
and English. 
For- Horne Economics students. Principles 
of chemistry; properties of non-metallic and 
metallic clements. 
107, 108. PRINCIPLES OF MODERN 
CHEMISTRY. 
(3-4) Cr. 4 each. F.W. . 
Prerequisite: High school che_m1stry af!d 
physks, and concurrent registration m 
Math. 110. 
Principles of chemistry explored. at greater 
depth than in Chern. 102A, 10~ ~1ay be 
elected by well-prepared students tn Sc1~n_ces 
and H umamties who meet the prerequ1s1tes 
and desire a more rigorous cour!>e 
203. INORGANIC CHEMISTRY. 
(3-0) Cr. 3. F.S. 
Prerequisite: 103. 
Descriptive and systematic chemistry ~f ~e 
elements with emphasis upon th~ peno~1c 
table. Elementary physical-che_m1cal ~rm­
ciples with regard to inorgamc reactwns 
and structure will be discussed. 
205, 206. GENERAL CHEMISTRY. 
(3-4) Cr. 4 each. F .W. . 
Prereauisite: I unit of high school chem1stry. 
Phys. 223, Math. 112. . 1 . 
Principles of chemistry; prope,rtiCS of~et~l.tc 
and non-metallic elements. For students m 
engineering. 
211. QUANTITATIVE ANALYSIS. 
(3-6) Cr. 5. F .W .S.SS. 
Chemistry 287 
Prt•req u islte: 1 03. 
A one-quarter course in theory and practke 
of ele.mentury gravimetric, volumetric, and 
colonmetric analysis. Ceramic cnginL-ers 
only may rL>ceivc 4 credits ( 3·3 ). 
:.!12. QUANTITATIVE ANALYSIS. 
(1-9) Cr. 4. S. 
Prereq uisllc: 211 . 
l'lay analysis. Fur studl·nts in ccrumic en-
gineering 
214. QUANTITATIVE ANALYSIS. 
(:J-6) Cr. 5. F.S. 
~erequis\te: 103. 
Theory and practice of elementary grnvlmet-
ril, \'Uiumetnc und colorimetric unulysis. 
( )nly for students majoring In chemistry or 
bim hemistry 
215. ~UANTITATIVE ANALYSIS. 
( 3-6) Cr. 5. W. 
Prerl•qulsite: 214. 
Theory and practice of quantitative separa-
tions, titration curves, and electroanalytlcal 
methods. < lnly for students mujorlng In 
chemistry or biochemistry 
224. PHYSICAL CHEMISTRY. 
(3-0) Cr. 3. S. 
Prerequisite: 214, Math. 112, Phys. 112 
or 222. 
~:lementary thermodynamics and theory of 
the gaseous state. H omogcncous equilibria. 
Only for students majoring In chemistry 
or biolchemistry. 
2~U. ELEMENTARY ORGANIC 
CHEMISTRY. 
(3-3 or 6) Cr. 4 or 5. F.W.S.SS. 
Prerequisite: 102 or 106. 
Fundamentals of organic chemistry for stu-
dents in Home J<:Conomlcs and Agriculture. 
Agrll·ulture students will automaUcally clL'Ct 
this course for 5 credits, Home Economics 
students automatically will elect for4 credits. 
237. PRINCIPLES OF ORGANIC 
CHEMISTRY. 
(3-0) Cr. 3. S,. 
Prerequisite: 108 ur 214. 
\;omenclature and functional groups. The 
geometry of organic compounds. Covalent 
bonds, hybridization and dclocullzullon. 
The proof of structure of organic L'om-
pounds. SpL"Ctroscopy Factors thut control 
the reactivity of organic compounds. 
309. INORGANIC CHEMISTRY REVIEW. 
(3-0) Cr. 3. F. 
Prerequitiltc: Permission of lnKtructor. 
A review of advanced, undergraduate In· 
organic chemistry and the reactions of the 
ions in qualitative analysts. Designed es-
pecially for students who wish to prepare 
for graduate courses in Inorganic chemistry. 
316. QUANTITATIVE ANALYSIS. 
(3-6) Cr. 5. S. 
Prerequisite: 215, 326. 
(;as analysis. Physicochemical methods of 
analysis Survey of analytical practice In 
chemical technolOf:,T}'. The literature or ana-
lytical chemistry. Only for chemistry and 
biochemistry majors. 
319. ANALYTICAL CHEMISTRY REVIEW. 
(3-0) Cr. 3. F. 
Prerequisite: Permission of Instructor. 
A review of undergraduate quantitative 
analysis. Designed for students who hove 
already completed at least two quarters of 
analytical courses and who wish to review 
In preparation for graduate courses. 
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320A. 320B. 320C. LABORATORY IN 
PHYSICAL CHEMISTRY. 
320A. 320C: (0-3) Cr. I each. F. S. 
3208: (1-3) Cr. 2. W. 
To accompany 321, 322. 323. 
321. 322,323. PHYSICAL CHEMISTRY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 211 ur 214. Phys. 223. Math. 
1 12 preferred . 
Properties of gases, liquids und solids, solu· 
lions, thermochemistry and thermody-
namics, chemical kinetics, electrochemistry, 
atomic und moll'<:ulur structure. Students 
majoring in l'hemistry ordinarily will elect 
224.325,326,327 
325. PHYSICAL CHEMISTRY. 
( 3-0) Cr. 3. F. 
Prerequisite: 224. 
Heterogeneous equilibria. Jo:Jectrochemistry. 
Only for students majonng m chemistry or 
biochemistry. 
326. PHYSICAL CHEMISTRY. 
(3-0) Cr. 3. W. 
Prerequisite: 325. 
Liquids and crystals. Molecular structure 
quantum theory and spectra Kinetics. ~uf­
face chemistry. Nuclear chemistry. For stu-
dents majoring In chemistry or biochemistry 
327A, 3278. EXPERIMENTAL PHYSICAL 
CHEMISTRY. 
(0-6) Cr. 3 each. 327A: F. 327B: W. 
Prerequisite: 215. 
To lll't'ompany 325 and 326. Only for 
students mujorlng in chemistry or bio-
chemistry 
329. PHYSICAL CHEMISTRY REVIEW. 
(3-0) Cr. 3. W. 
Prerequisite: 1\ormisslon nf Instructor. 
A re\ IL'V.' of the principle~ und applications 
of physical chemistry Designed espl."Caally 
for students who have completed u year of 
undergraduate physical chemistry and who 
wish to review before attempting graduate 
courses in physical chemistry. 
330 LA BORA TORY IN ORGANIC 
. CHEMISTRY. 
(0-6) Cr. 2 each tbne taken. F .W .S. 
Prerequisite: 215. 
To uc;company 331, 332, 333. Only for 
students majoring In chemistry or bio· 
l·hemistry. 
331,332,3:13. ORGANIC CHEMISTRY. 
331, 333: (3-0) Cr. 3 each: 332: (2-0) 
Cr. 2. Yr. 
Prerequlsitl·: 214. 
33 1, 332 Chemistry of a~· hatlc and aro· 
matk compounds l'ol unctional and 
heterocyclic chemistrv. < nlv for students 
majoring in chemistry and biochemistry. 
333: Modern research techniques and their 
usc In organic chemistry. Only for students 
majoring In l'hemistry and biochemistry 
334. ORGANIC CHEMISTRY. 
(4-0) Cr. 4. F.W. 
Prerequisite: 103. 
During the sequence 334, 335,336 thechem 
astry of carbohydrates, lipids, proteins, 
purines and pyrimidines wlll be covered. 
Premedical students must elect 334, 335, 
336 with laboratory the last two quarters 
For students majoring in biological or ap-
plied sciences. Students majoring In chem-
Istry ordinarily will elect 331, 332, 333. 
335. ORGANIC CHEMISTRY. 
(2-0 or 6) Cr. 2 or 4. W.S. 
336. 
3:39. 
381. 
395. 
401. 
402. 
408. 
426. 
466. 
Prf.>requisite: 334. . 
A continuation of 334 and an _introdu_ctlOn 
to laboratory work an orgamc chem1stry. 
The sequence 334, 335 will satisfy _the re-
quirements for admission to the curncul~m 
in Veterinary Medicine. A course In quantita-
tive analysis is advised. 
ORGANIC CHEMISTRY. 
(3-0 or 3) Cr. 3 or 4. S. 
A course for students needing additional 
organac chemistry beyond 33~ Principally 
polyfunctional and heterocyclic chemiStry 
ORGANIC CHEMISTRY REVIEW. 
(3-0) Cr. 3. W. 
Prerequisite: Permission of instructor. 
A review of undergraduate organic chem-
Istry Designed especially for students who 
have completed a year of organic chemistry 
and \\ISh to review before attempting grad-
uatt: Lourses m organic chemistry. 
CHEMISTRY OF ENGINEERING 
MATERIALS. 
( 4-0) Cr. 4 . S. 
Prerequisite: I 03, and M.E. 321 or equiva-
lent. 
Organic materials such as fuels, refrigerants, 
lubricants and plastics; phase equilibria 
and the free energy concept; equilibrium 
constants for gas systems; kinetics of gas 
phase reactions; crystal structure Not ac-
cepted for credit in science curriculum 
SPECIAL TOPICS IN CHEMISTRY. 
A. l'ndergraduate Research Cr. var. 
F.W.S.SS. 
Prerequisite: 1\ormission of staff member 
with whom the student proposes to work. 
H Introduction to Chemical Hesearch 
(2-0) Cr. 2. F. 
Prl•requisite: Junior standing in chemistry 
and pl•rmission of instructor. 
Introduction to research methods in chem-
istry. 
C ~ 1 odern ( hemistry 
Cr. Arr. F.W.S.SS. 
ADVANCED INORGANIC CHEMISTRY. 
(3-0) Cr. 3. F. 
Prerequisite: 326 . 
The nature of bonding in inorganic systems; 
the application of thermodynamics, kinetics 
and structure to the study of inorganic 
systems For students majoring in chemistry 
and biochemistry. 
ADVANCED INORGANIC 
LAB ORA TORY. 
(0-6) Cr.2. F. 
'I o accompany 40i. Only for students 
majoring in chemistry or biochemistry 
RADIOCHEMISTRY. 
( 2-6) Cr. 4. F. 
~·or students in engineering. Fundamental 
principles of radioactivity; theory, operation 
and uses of radiation measuring instru-
ments, principles of radiochemistry. 
RADIOTRACER METHODS. 
(2-0) Cr. 2. F. 
Prerequisite: 323 or 326 or 483; Phys. 112. 
For students In biolo_gy and Agriculture. 
Fundamental principles of radioisotope 
techniques and their applications to prob-
lems in biology and allied sciences. 
TEXTILE CHEMISTRY. 
(2-0 or 6) Cr. 2 or 4. F.S. 
Prerequisite: 231. 
Heaction of fibers during modifiCation and 
finishing. 
483, 484. BIOPHYSICAL CHEMISTRY. 
(3-0) Cr. 3 each. F. W. 
Prerequisite: Math. 112. 
Chern. 320 may be elected concurrently by 
those des1ring 1abo ratory. Introduction to 
the fundamentals of physical chemis~ with 
application to biological systems. 1\iot ac-
cepted for credit toward a degree in chem-
istry of chemical engineering. 
495. SENIOR THESIS RESEARCH. 
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( 0-6 or 9) Cr. 2 or 3 each tlme taken. 
Prerequisite: Permistdon of staff member 
with whom student proposes to work, B 
averuge in all chemistry, physics and mathe-
matics courses. Staff. 
Research in chosen area of chemistry, with 
finul written report as senior thesis. This 
course should be electedforthreeconsecutlve 
quarters just preceding graduation. Only 
for students majoring in chemistry. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qual ifie.d undergraduates 
500. THE HISTORY OF CHEMISTRY. 
(2-0) Cr. 2. S. 
Prerequisite: 322 or 325, 332 or 335. Diehl. 
The historical development of chemistry. 
501. INORGANIC PREPARATION. 
( 0-6 or more) Cr. 2 or more each time 
elected. 
Prerequisite: 401 . 
Preparation of inorganic compounds pro-
viding experience in two or three general 
areas such as high vacuum techniques, 
non-aqueous solvents, high temperature re-
actions, coordination compounds, electro-
chemistry. 
505. PHYSICAL PRINCIPLES OF 
INORGANIC CHEMISTRY. 
(3-0) Cr. 3. F.S. 
Prerequisite: 203 and 323 or 326. Corbett, 
Martin. 
Theoretical approach for the systematiza-
tion of inorganic chemistry. 
506, 507. SYSTEMATIC INORGANIC 
CHEMISTRY. 
(3-0) Cr. 3 each. 506: W; 507: S. 
Prerequisite: 505. Corbett, Martin. 
506 Non-metallic elements. 507: Metallic 
elements. 
511. ADVANCED QUANTITATIVE 
ANALYSIS. 
(3-0) Cr. 3. F .S. 
Prerequisite: 316, 323 or 326, 333 or 336. 
Banks, Diehl, Fassel, Fritz, Goetz, Marple. 
1-:mphasis on general methods, descriptive 
inorgaml analysis and current literature 
512. ELECTROCHEMICAL METHODS OF 
ANALYSIS. 
(2-3) Cr. 3. F. 
Pn·requlsite: 316, 323 or 326, 333 or 336. 
Banks, Diehl. Fassel, Fritz, Goetz, Marple. 
Principles and applications of electrochem-
ical methods and mass spectrometry. 
513. MOLECULAR ABSORPTION 
SPECTROPHOTOMETRY. 
(2-3) Cr. 3. W. 
Prerequisite: 316, 323 or 326, 333 or 336. 
Banks, Diehl, Fassel.' Fritz, Goetz, Marple. 
Principles and analytical applications of 
absorption spectrophotometry 
514. ANALYTICAL ATOMIC 
SPECTROSCOPY. 
(2-0) Cr. 2. S. 
Prerequisite: 323 or 326, Phys. 223 or 233. 
Fassel. 
Principles and experimental methods of op-
tical emission spectroscopy, atomic absorp-
tion spectroscopy, and X-ray fluorescence 
spectroscopy. 
515. ANALYTICAL ATOMIC 
SPECTROSCOPY LABORATORY. 
(0-6) Cr.2. F.W.S. 
Prerequisite: 514. Fassel. 
Laboratory in optical emission, atomic ab-
sorption, and X-ray fluorescence spectro-
scopy. 
516. QUANTITATIVE ORGANIC ANALYSIS. 
( 1-3 to 9) Cr. 2 to 4. W. 
Prerequisite: 333 or 336. Fritz. 
Chemical analysis via functional groups, 
kinetic methods, spectrophotometric and 
physical methods, analytical separations. 
Optional laboratory work on a special 
analytical problem. 
517. SPECIAL PROBLEMS IN 
ANALYTICAL CHEMISTRY. 
(0-3 to 12) Cr. 1 to 4. F.w.s.ss. 
Prerequisite: Permission of instructor. 
Banks, Diehl, Fritz, Goetz, Marple. 
Laboratory work on a special project in 
chemical analysis. 
519. QUANTITATIVE MICROCHEMICAL 
ANALYSIS. 
( 1-6) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 316, 323 or 326, or 336. 
Fritz. 
M lcrotechnlques of organic analysis. 
521, 522, 523. CHEMICAL THERM~ 
DYNAMICS. 
(2-0) Cr. 2 each. Yr. 
Prerequisite: 323 or 326. 
Advanced discussion of the principles of 
classical thermodynamics. 
524. SURFACE CHEMISTRY. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 323 or 326. Hansen. 
Basic principles and applications. 
526. 527. RADIOCHEMISTRY 
(2-0) Cr. 2 each. Alt. W .S. Offered 1968. 
Prerequisite: 323 or 326. Martin, Voigt. 
Natural and artlfical radioactivity; sources, 
preparations and properties. Measurement 
of radiations. Chemistry of the radio-ele-
ments. Applications of radioactive Isotopes. 
528. CHEMICAL KINETICS AND 
MECHANISMS. 
(3--0) Cr. 3. S. 
Prerequisite: 323 or 326. 
Methods of studying reaction rates and 
mechanisms; Inference of mechanisms from 
rate Jaws; reversible, cons<.'Cutlve, and com-
peting reactions; chain mechanisms; ex-
change reactions; Isotope rate effects; very 
rapid reactions; acid-base catalysis; theories 
of unlmolecular reactions; absolute rate 
theory. 
529. LABORATORY IN RADIOTRACER 
TECHNIQUES. 
(0-6) Cr. 2. W.S. 
Prerequisite: 426. Voigt. 
Training In measuring radioactive sub-
stances and In their handling through chem-
Ical and biological experiments. 
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531, 532. MECHANISTIC THEORY OF 
ORGANIC CHEMISTRY. 
(3.0) Cr. 3 ~u·h. 531: W; 532: S. 
Prerequisite: 323 or 326, 333 or 336. 
Chapman, Russell. 
Organic reaction mechanisms, organic syn-
thesis, stereochemistry of organic processes. 
535. ADVANCED ORGANIC LABORATORY. 
(0-3 or more) Cr. 1 or more each lime 
ell'l·ted. F .W .S. 
Prerequisite: 333 or 336; permission or staff 
member with whom work Is to be done. 
PreHmlnary research work In synthesis and 
study of reactions of compounds of theoreti-
cal and industrial importance. 
536. INTRODUCTION TO ORGANIC 
CHEMISTRY RESEARCH. 
(2-3) Cr. 3. F. 
Prerl-qulsltc: 323 or 326; 333 or 336. 
Principles of Infrared, ultruviolet, nuclear 
{ magnetic resonance and electrnn spin reson-
ance spectroscopy as applied to organic 
chemistry. Physical metho_ds ?f purificatio~, 
separation and charactenzat10n of orgamc 
materials. 
539. ADVANCED ORGANIC CHEMISTRY. 
(3-0) Cr. 3. F .SS. 
Prerequisite: 323 or 326, 333 or 336. 
Advanced descriptive organic chemistry 
with emphasis on synthesis and stereochem-
istry. 
581, 582.1NTRODUCTION TO MOLECULAR 
STRUCTURE. 
581: (3-0) Cr. 3. F; 582; (2-0) Cr. 2. S. 
Prerequisite: 581: 323 or 326: 582: 581. 
Introduction to wave mechanics, electronic 
states of atoms and molecules; directed val-
ence; polyatomic molecules. 582: Time de-
pendent wave equation; molecular spectro-
scopy; experimental molecular structure; 
recent developments in structural research. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
600. SEMINAR IN INORGANIC 
CHEMISTRY. 
(1-0) Cr. 1 each time elected. F.W.S. 
l»rerequlsltc: Permission or Instructor. ln-
organk 11CufT. 
601. SELECTED TOPICS IN INORGANIC 
CHEMISTRY. 
(2.() or 3-0) Cr. 2 or 3 each time elected. 
F.W.S. 
Prerequisite: 401 or equivalent. Inorganic 
staff. 
A series or one-term courses covering topics 
such as chemical applications or group 
theory, molecular structure and bonding, 
organometallic compounds, physical tech-
niques of structure determination, non-
aqueous solvents, reaction mechanisms, and 
ligand field theory. 
611. SEMINAR IN ANALYTICAL 
CHEMISTRY. 
(1-0) Cr. 1 each time elected. F.W.S. 
Pn•requlslte: Permission or Instructor. 
Banks. Diehl, Fassel, Fritz, Goetz, Marple. 
620. SEMINAR IN PHYSICAL CHEMISTRY. 
(1-0) Cr. 1 each time elected. F .W .S.SS. 
Prerequisite: Permission or Instructor. Phys-
Ical chemistry staff. 
621. STATISTICAL THERMODYNAMICS. 
(3-0) Cr. 3 each Ume taken. Alt. F .W .S. 
Offered 1967-1 968. 
Prerequisite: Permission of Instructor. 
Hansen. 
Review of classical and quantum mechanics, 
principlcs of statistical mechanics, applica-
tions to thermodynamics and other related 
problems. 
622. QUANTUM CHEMISTRY. 
(3-0) Cr. 3 ea<·h Ume taken. Alt. F.W.S. 
Offered 1968-IU69. 
Prerequisite: Permission or instructor. 
Discussion of the Schrodlnger equation, 
solution in simple cases, perturbation and 
variation methods Slater's treatment of 
complex atoms and molecules, valence bond 
and molecular orbital methods; applications. 
625. SPECIAL TOPICS IN PHYSICAL 
CHEMISTRY. 
(0-2) Cr. 2 each time elected. F.W.S. 
1».-erequislte: 521 or 581 . 
A series of one-term courses chosen from 
such topics as atomic, molecular and nu-
clear structure, surface chemistry, photo-
chemistry, chemical kinetics, electrochem-
istry, phase rule. 
626. X-RAY CRYSTAL STRUCTURE. 
(2-0) Cr. 2 each time taken. F.W.S. Offered 
on request. Must be started in fall. 
Prerequisite: P'ennission of instructor. 
Lattice and symmetry properties ofcrystals; 
diffraction of X-rays by crystals; intensities 
of diffracted beams; applications of Fourier 
method; examples of structures deduced 
from X-ray Investigations. 
631. SEMINAR IN ORGANIC 
CHEMISTRY. 
(1-0) Cr. 1 each time elected. F.W.S.SS. 
Prerequisite: Permission or instructor. 
Organic staff. 
633. SPECIAL TOPICS IN ORGANO-
METALLIC CHEMISTRY. 
(2-0) Cr. 2. Alt. S. Offered 1969. 
Prerequisite: Reading knowledgeofGerman. 
Gilman. 
636, 637. PHYSICAL ORGANIC CHEMISTRY. 
(2-0) Cr. 2 each. W.S. 
Prerequisite: 531, 532, premission of in-
structor. Russell. 
Selected topics in the fields of reaction mech-
anisms, kinetics and structural theory as 
applied to organic molecules. 
638, 639. CHEMISTRY OF ORGANIC 
NATURAL PRODUCTS. 
(2.0) Cr. 2 each F .S. 
Prerequisite: 531, 532, permission of in-
structor. Chapman, Wildman. 
Discussion of selected topics in the chem-
istry of naturally occurring substances; 
degradation and synthesis of alkaloids, ter-
penes, steroids, antibiotics; photochemistry; 
and the chemistry of heterocyclic and 
troponoid substances. 
695. RESEARCH. 
Prerequisite: Permission of starr member 
concerned. 
Banks, Chapman, Corbett. Diehl, Edgar, 
Fassel. Fitzwater. French, Fritz, Gersten, 
Gilman, Goetz, Hansen, Jacobson, King, 
Marple, Martin, McCarley, Powell, Rueden-
berg, Russell, Spedding, Svec, Verkade, 
Voigt, Wildman, Wilhelm, Wilkinson. 
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CHILD DEVELOPMENT 
D. Bruce Gardner, Ph.D., Head of Department 
Professors: Dorothy D. Lee, Ph.D.; Damaris Pease, Ph.D. 
Assocwte Professor: Charlyce R. King, Ed.D. 
Assistant Professors: Bess-Gene Holt, Ph.D.; Alice F. LUlie, M.S.; Russ A. Mahan, M.S.; 
Joseph J. Shea, Ph.D.; Marilyn M. Smith, M.S. 
Instructors: Carole R. Arnold, M.A.; Helen H. Coe, M.S.; Marlene Ellis, M.S.; Irma 
Galejs, M.S.; Diana B. Jordan, M.S.; Shirley C. Karas, M.S.; Dorothy J. Kizer, M.H.E.; 
Kathryn R. Madera, M.S.; Gilma Olson, M.S.; Josephine L. Rosauer, M.S.; Barbara L. 
Schweser, M.S.; Judith E. Shepard, M.A.; Carol R. Tilford, M.S.; David A. Weltha, M.A. 
Opportunities for Undergraduate Study 
For undergraduate curricula in child development leading to the degree Bachelor of 
Science, see Home Econonucs. Curncula. 
The curricula in child development provide specialized training for professional work 
with children and families in connection with nursery schools, elementary schools, hospital 
recreation programs, settlement houses, welfare agencies, programs for handicapped children 
or emotionally disturbed children and in recreational programs for older children, such 
as Girl Scouts, Campfire Girls or youth programs of the Extension Service. Opportunities 
to observe and work with infants, preschool and school age children are offered. 
Three areas of preparation are offered: child development, child development-elementary 
education, child development and related science. 
Students may enroll in the child development-elementary education curriculum as 
sophomores but must apply to and be accepted by the departmental committee on selection 
and the University Committee on Teacher Education in order to advance to the teacher 
education program. 
Further information for students wishing to combine preparation for work in radio 
or television with this curriculum is found under Home &onomics, Radio and Television, 
and under Telecommumcatwe Arls. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in child development and minor work to students taking major work ln other 
departments. 
It is recommended that the student have a general background in home economics, 
child development or other behavioral sciences. 
The foreign language requirements for the degree Master of Science may be waived 
upon recommendation of the department head. For the language requirement for the degree 
Doctor of Philosophy, see the Graduate College. 
Open to graduate students for minor only: 434, 444, 460, 461. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
236. PRINCIPLES OF CHILD 
DEVELOPMENT. 
(3·2) Cr. :1. F.W.S.SSI. 
Prerequisite: Psych. 101 . 
Prindplcs of development and guidance of 
children Observation in the nursery school 
240. LITERATURE FOR CHILDREN. 
(4-0) Cr. 4. F.W.S.SSI. 
Prerequisite: 236. 
Books, stories, poetry and verse for children. 
270. THE INDIVIDUAL AND HIS FAMILY I. 
(4-0) Cr. 4. F.W.S. SSI.SSII. 
Prerequisite: Psych. 101, Soc. 134, 218. 
I nterrclations of the Individual and his fam-
ily through the stages or the family's ure 
cycle. 
292 Description of Courses 
336. DEVELOPMENT IN EARLY CHILO. 
HOOD. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 236. 
Social, emotional, motor and Intellectual 
development of children to five years. 
337. DEVELOPMENT AND GUIDANCE IN 
LATER CHILDHOOD. 
(2-3) Cr. 3. F.W.S.SSII. 
Prerequisite: Psych. 230. 
Developmental characteristics of children 
from 5 to 12 years of age, with implications 
for guidance. Observation and participation 
with children in a variety of settings. 
366. ACTIVITIES AND MATERIALS. 
(3-0 or 3-2) Cr. 3 or 4. F.W .S.SSII. 
Prerequisite: 336, 337. 
Principles underlying the selection and use 
of materials and activities for children to 
12 years of age. Advanc:e laboratory reser-
vation required. 
368. STUDY TOUR. 
Cr. R. S. 
Prerequisite: Junior classification. 
Visit and study varied types of child and 
family centers, institutions and agencies 
375. THE TEACHING OF READING 
(ED. 375). 
(5-0) Cr. 5. F.W.S. SSI. 
Prerequisite: Ed. 204, Psych. 333, C.D.36(:;. 
434. DEVELOPMENT IN INFANCY. 
(3-0) Cr. 3. W. SSII. 
Prerequisite: 9 credits In CD. and Psych. 
L>evelopmental characteristics during the 
first two years with Implications for guid-
ance and care. 
444. PRINCIPLES OF TEACHING IN THE 
ELEMENTARY SCHOOL. 
(2-0) Cr. 2. F.W.S.SSI 
Prerequisite: 366, Ed. 204, Psych. 333, 
admission into teacher preparation pro-
gram. 
Basic dimensions of teaching method for 
elementary grades Field trips to selected 
elementary schools. 
445. ELEMENTARY EDUCATION 
METHODS I. 
(4-0) Cr. 4. F .W.SSI. 
Prerequisite: 444. 
l<:Ssential procedures in teaching language 
arts and social studies In the elementary 
grades. 
446. ELEMENTARY EDUCATION 
METHODS II. 
(4-0) Cr. 4. W .S. SSII. 
Prerequisite: 444; Math. 190. 
essential procedures In teaching mathema· 
tics and science In the elementary grades. 
460. GUIDANCE OF CHILDREN. 
(3-2) Cr. 4. F.W.S.SSI. 
Prerequisite: 366. 
Principles of guidance applied to children 
In group situations. Observation of adult-
chUd interaction. 
461. CURRICULUM PLANNING FOR THE 
PRESCHOOL CHILD. 
(2-0) Cr. 2. F.W.S.SSII. 
Prerequisite: 460. 
Principles and techniques of planning a 
curriculum for a group of preschool age 
chUdren. 
465. SEMINAR. 
(2-0) Cr. 2. F. 
Prerequisite: 366, senior dasslfacation and 
quality point average 2.5. 
Preparation and presentation of reports on 
original investigations in child development. 
467 A. SUPERVISED TEACHING IN 
NURSERY SCHOOL. 
(0-18) Cr. 6. F.W.S.SSI. 
Prerequisite: 461, classification In 467B. 
Experience in teaching a group of nursery 
school chUdren for a period of six weeks. 
Advance reservation required. 
467B. HOME-SCHOOL RELATIONS. 
(2-0) Cr. 2. F.W.S.SSI. 
Prerequisite: Classification In 467 A. 
Planning and participating in home-school 
relations programs. Advance reservation 
required. 
467C. STUDENT TEACHING IN THE 
PRIMARY GRADES. 
(0-24) Cr. 8. F.W.S. 
Prerequisite: 445,446, 460,cumulative point 
average or 2.3. 
Expenence in teaching in the primary 
grades Advance reservation required. 
467D. STUDENT TEACHING IN THE 
INTERMEDIATE GRADES. 
(0-24) Cr. 8. F.W.S. 
Prerequisite: 445,446, 460,cumulativepoint 
average or 2.3. 
Experience in teaching in the intermediate 
grades, Advance reservation required. 
468. ADMINISTRATION OF PROGRAMS FOR 
YOUNG CHILDREN. 
(2-3) Cr. 3. W.S. 
Prerequisite: Credit or classification In 460. 
Essential procedures in programming for 
young chUdren, including housing equip-
ment, health protection and supervision 
Field trips to selected children's centers. 
481. GROUP WORK WITH CHILDREN I. 
(0-6) Cr. 2. F.W.S.SSII. 
Prerequisite: 460. 
Observation in group activities of children 
of various ages. Advance reservation re-
quired. Concurrent classification in 482 
required. 
482. GROUP WORK WITH CHILDREN II. 
(0-18) Cr. 6. F.W.S. 
Participation in group activities of children 
of various ages. Advance reservation re-
quired. Concurrent classifiCation in 481 
required 
490. SPECIAL PROBLEMS. 
Cr. Arr. F.W .S.SSI, II. 
Prerequisite: 12 credits in C.D., permission 
ofdeparbnenthead. 
A. Child Development. 
B. Family Relationships. 
C. Nursery Education. 
0 Elementary 1-:ducation. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
519. RESEARCH METHODS IN CHILD 
DEVELOPMENT I. 
(2-0) Cr. 2. W. 
Prerequisite: Credit or classification In Stat. 
401 or Educ. 552. 
Research design and problems in metho-
dology. 
520. RESEARCH METHODS IN CHILD 
DEVELOPMENT II. 
(2-0) Cr. 2. S. 
Prerequisite: 519. 
Advanced study of research design and 
methodology in child development. Em-
phasis on the laboratory-experimental study 
of the child. 
537. THEORIES AND PRINCIPLES OF 
CHILD DEVELOPMENT. 
(3-0) Cr. 3. F. 
Prerequisite: 336, 337, 9 credits In Psych. 
Pease. 
Analysis of the developmental approach to 
the study of child behavior. Emphasis upon 
principles of development. 
540. IDENTIFICATION AND REMEDIA-
TION OF CLASSROOM LEARNING 
DISORDERS. 
(3-0) Cr. 3. F .SSI. 
Prerequisite. Psych. 436, 440. 
A study of techniques, materials, and diag-
nostic procedures for the treatment of class-
room learning difficulties. For teachers, 
child development specialists and others 
concerned with learning disabilities of 
children in the regular classroom. 
541. EDUCATION OF THE GIFTED CHILD. 
(3-0) Cr. 3. W. SSII. 
Prerequisite: 12 credits in behavioral sci-
ences, including Psych. 333. 
Characteristics of children with superior 
abilities. Issues, curriculum provisions, 
teaching strategies for talented and gifted 
children. 
542. THE DISADVANTAGED CHILD. 
<3-0) cr. 3. s. ssn. 
Prerequisite: Psych. 333. 
Identification and analysis of problems. 
Implications for the educative process. 
545. THE COMMUNITY PROGRAM OF 
ELEMENTARY EDUCATION (Ed. 545) 
(2 to 4-0) Cr. 2 to 4. SSI. 
Prerequisite: Ed. 426. 
570. THE INDIVIDUAL ANDHISFAMILYll. 
(3-0) Cr. 3. S. 
Prerequisite: 270 or equivalent. King. 
Analysis of human behavior, us it relates 
to family development, from the biological, 
psychological und sodological fields. 
572. PARENT EDUCATION. 
(3-0) Cr. 3. F. 
Prerequisite: 270, 336, 337. 
Principles and procedures of instruction und 
evaluation in parent education. 
575. CULTURAL FOUNDATIONS OF 
FAMILY LIFE. 
(2 or 3-0) Cr. 2 or 3. F.SSI. 
!»rerequislte: 9 hours of behavioral sciences. 
Lee. 
Cultural influences on the individual and 
family, on child-rearing practices and per· 
sonality development; roles of family mem· 
bers; values, customs, taboos and rituals 
related to family life. 
580. THEORIES AND PRACTICES IN THE 
EDUCATION OF THE YOUNG CHILD. 
(2-3) Cr. 3. F. 
Prerequisite: 460. 
Theories, objectives and recent research used 
in nursery education; role of nursery edu-
cation in the total educational system; ob-
servation of a variety of programs for 
young children. 
581. SUPERVISED PROGRAMMING FOR 
CHILDREN. 
Cr. Arr. F.W .S. 
Prerequisite: 12 credits In C .D. and reserv a-
tlon. 
Supervised programming for children in 
a variety of settings. 
590. SPECIAL TOPICS. 
F.W.S.SSI, II. 
Prerequisite: 12 credits In C .D., permission 
ofdepaMUnenthead. 
A. Child Development. Gardner, Pease, 
B. Family Relationshlps. Gardner, King. 
C. Nursery J<:ducation 
D. Elementary Education. Shea. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
600. HISTORY AND PHILOSOPHY OF 
CHILD DEVELOPMENT. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: Permission ofdepartmenthead. 
History of child development; research cen· 
ters; theories of early childhood education. 
620. DEVELOPMENTAL APPRAISAL OF 
THE CHILD. 
(3-0) Cr. 3. S. 
Prerequisite: Ptiych. 440. Gardner. 
Analysis of methods in the clinical and 
experimental appraisal of chUdren. 
630. DEVELOPMENT OF BASIC PROCESSES 
IN CHILDREN: BODY FUNCTIONING. 
(2-0) Cr. 2. Alt. W. Offered 1968. 
Prerequisite: 537. Pease. 
Theories and concepts of development, 
maturation and growth related to body 
functioning in children. Body functioning 
and personal social development. 
631. DEVELOPMENT OF BASIC PROCESSES 
IN CHILDREN: COGNITION. 
(2-0) Cr. 2. Alt. S. Offered 1967. 
Prerequisite: 537. 
Analysis of cognitive development In 
children. 
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632. DEVELOPMENT OF BASIC PROCESSES 
IN CHILDREN: PERSONALITY. 
(2-0) Cr. 2. Alt. S. OfTered 1968. 
Prerequisite: 537. 
Analysis or personality formation In 
chlldren. 
633. DEVELOPMENT OF BASIC PROCESSES 
IN CHILDREN: SOCIAL DEVELOP-
MENT. 
(2-0) Cr. 2. All. W. Offered 1967. 
Prerequisite: 537. 
Analysis or social development ln chlldren. 
655. PLANNING COLLEGE COURSES IN 
CHILD DEVELOPMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 600. Pease. 
Selection, organization, presentation of sub-
ject matter 
665. SEMINAR. 
Cr. arr. F.W.S. 
Gardner, Klng, Pease, Shea. 
670. DYNAMICS OF PARENT-CHILD 
RELATIONSHIPS. 
(2-0) Cr. 2. W. 
Prerequisite: 15 credits In C.D. and Psych. 
Theories of parent-child relations 
690. RESEARCH. 
F.W.S.SSI, II. 
Gardner. King, Pease, Shea. 
CIVIL ENGINEERING 
Carl E. Ekberg, Jr., Ph.D., Head of Department 
Professors: E. Robert Baumann, Ph.D.; Robert A. Caughey, C.E.; John L. Cleasby, Ph.D.; 
Ladis H. Csanyi, M.C.E.; Richard L. Handy, Ph.D.; Paul E. Morgan, M.S.; Merlin G. 
Spangler, M.S.; Raymond E. Untrauer, Ph.D. 
Associate Professors: Robert L. Carstens, Ph.D.; Turgut Demirel, Ph.D.; Hon-Pong Fung, 
Ph.D.; Wilfred T. Hosmer, M.S.; Rudolph J. Lubsen, M.S.; Jack L. Mickle, Ph.D.; Robert 
M. Nady, M.S.; Wallace W. Sanders, Jr., Ph.D.; John B. Sheeler, Ph.D. 
Assistant Professors: Merwin D. Dougal, M.S.; Hotten A. Elleby, Ph.D.; James M. Hoover, 
M.S.; Dah-yinn Lee, Ph.D.; Ti-Ta Lee, Ph.D.; Robert A. Lohnes, Ph.D.; Charles S. Oulman, 
Ph.D. 
Instructors: Eldon (;. Ferguson, B.S.; Robert L. ,Johnson, M.S.; Richard E. Montag, B.S.; 
Michael L. Nissen, B.S.; Max L. Porter, B.S.; Reinhold M. Schuster, M.S.; James 0. 
Shearman, B.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in civil engineering leading to the degree Bachelor of 
Science, see Col/('ge of En!-(meering. Curncula. 
Civil engineering consists of the economic application of the laws, forces and materials 
of nature to the planning, design, construction, maintenance and operation of public and 
private facilities, including research, testing, sales, management and other functions that 
are related. The facilities commonly include transportation; bridges and buildings; water 
supply, sewerage, irrigation, and drainage systems; river and harbor improvements; dams 
and reservoirs; surveys and maps. 
Work on the campus is supplemented by inspection trips which furnish an opportunity 
for first-hand study of engineering work and industrial plants. 
Opportunities for Graduate Study 
The department offers work for the degree Master of Science and Master of Engineering 
in sanitary, structural, municipal, highway, soil and transportation engineering and major 
work for the degree Doctor of Philosophy in structural, sanitary, soil and transportation 
engineering and minor work to students taking major work in other departments. 
Prerequisite to major graduate work is the completion of a curriculum substantially 
equivalent to that required of undergraduate students in civil engineerin'g at this institution, 
and including undergraduate courses necessary for the particular field chosen. 
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Students who major in civil engineering usually will select minor work from the De-
partments of Mathematics, Physics, Chemistry, Bacteriology, Geology, Economics, Statistics, 
or other engineering departments. 
Open to graduate students for minor graduate credit only: 304, 331, 350, 352, 360, 
361, 362, 404, 415, 416, 417, 418, 425, 426, 427, 428, 432, 433, 434, 448, 449, 450, 
451,453,460,472,485,486. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. 
(1-0) Cr. R. S. 
Discussion of various phases of civil engi-
neering. Lectures by staff members and 
practlclng civil engineers. 
210. SURVEYING. 
(2-9) Cr. 5. F. 
Prerequisite: Math. 102. 
Surveying for resource development includ-
ing principles of surveying measurements, 
topography, traversing, plane table map-
ping, field astronomy, and staking of build-
ings, curves and earthwork. 
211, 211A, ELEMENTARY SURVEYING. 
(0-9) Cr. 3. F. 
Prerequisite: Math. 102. 
Principles of surveying measurements, 
simple topography, site layout and travers-
ing. 
211A. Primarily for students in the College 
of Agriculture. 
212. PHOTOGRAMMETRY, MAPPING AND 
LAND SURVEYING. 
(1-6) Cr. 3. W. 
Prerequisite: 211 . 
I ntroductlon to photogrammetry. Mapping 
from stadia and aerial surveys. Land sur-
veying. 
213. ROUTE AND HIGHER SURVEYING. 
(0-9) Cr. 3. S. 
Prerequisite: 212. 
Theory and practice in curves, earthwork 
problems, surveying astronomy, and precise 
surveying measurements. 
214. MAPPING, COMPUTATIONS AND 
LAND SURVEYING. 
( 1-6) Cr. 3. W. 
Prerequisite: 21 0 or 211 . 
Mapping and computations related to 
stadia, simple horizontal and vertical curves, 
earthwork; elementary pubUc land surveys 
and boundaries. 
304. HYDROLOGY. 
(2-3) Cr. 3. S. 
Prerequisite: Credit or classlfication in E.M. 
378. 
Elements of hydrology, precipitation, water 
losses, stream flow and ground water hy-
draulics. 
331. ANALYSIS OF STATICALLY 
DETERMINATE STRUCTURES. 
~)Cr. 3. F.W. 
equisite: E.M. 324. 
Analysis of staUcally detenninatestructures 
Evaluation of reactions, shears and 
moments in beams and frames for fixed 
and moving loads. Stresses in trusses for 
fixed and moving loads. 
350. COLLABORATIVE TRANSPORTATION 
DEVELOPMENT. 
(3-0) Cr. 3. F. 
Prerequisite: Credit or classlfication in 214 
or Stat. 201, 201A or 201 B. 
History, legal requirements, organizations, 
and coordination in national, state, and 
local development of transport modes. The 
planning, regulation, safety, of.eration, and 
circulation patterns of air, rai , water, pipe-
line, street, and road systems. Population, 
land use, economic, social, and othersource 
data for use in the location of transporta-
tion routes, parking, and terminal facUlties. 
352. PLANNING OF TRANSPORTATION 
FACILITIES. 
(3-0) Cr. 3. W .SS. 
Prerequisite: 213, Stat. 201B. 
Introduction to planning for systems of 
highway, rail, air, water and pipeline 
transportation. Selection of route and mode 
based on economic and financial factors, 
technological characteristics, and other 
factors. Transportation terminals. 
360. SOIL ENGINEERING. 
(3-0) Cr. 3. F. SS. 
Prerequisite: Geol. 301, Credit or classtnca-
llon In E.M. 324. 
Introduction to basic soil engineering; 
systems for identification and classification 
of soils; soil-water systems and Interactive 
forces; principles of settlement and shearing 
stresses in soils; application of soil engi-
neering in earth dams, retaining walls, 
- foundations, piles and underground 
conduits. 
361. SOIL AND AGGREGATE MATERIALS 
LABORATORY. 
(0-6) Cr. 3. W. 
Prerequisite: 360, Chern. 103. 
Introduction to soU and aggregate ma-
terials testing. I dentificatlon and classifica-
tion tests of engineering soils and aggregates. 
Physical and chemical properties tests of 
soU-granular systems. 
362. CEMENTS AND GRANULAR MIX 
DESIGN. 
(0-6) Cr. 3. S. 
Prerequisite: 361, E.M. 354. 
Physical and chemical properties of bitumi-
nous, Portland, and other cements. Design 
of concretes and stabilized granular systems. 
Mixing, handling, placing and curing. 
394, 395. PROFESSIONAL DEVELOPMENT. 
Cr.R. F.W. 
Oral reports and discussions of prominent 
engineers, notable enginLoering projects and 
related topics. 
404. ENGINEERING IN CITY PLANNING. 
(3-0) Cr. 3. W. 
Prerequisites: Credit or classlficatlon ln L.A. 
426, 453, or 350; U .P. 361 or aenlor engi-
neering classification. 
Relation of sanitary works, transportation, 
and other utilities to city planning; housing, 
building codes, real estate subdivision, land 
titles. 
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415. 
416. 
417. 
418. 
425 
426. 
427. 
428. 
432. 
ADVANCED METHODS OF PRECISE 
MEASUREMENT I. 
( 2-3} Cr. 3. W. 
Prerequisite: 213. . . 
Theory and practh:e of optical toolmg 
methods as aprlicd to projc(:ts in n·scanh 
and industry. sc ol mt..'Chanalal and elL~·­
trical strum gag~ for static and dynamic 
testing. 
ADVANCED METHODS OF PRECISE 
MEASUREMENT II. 
(2-3) Cr. 3. S. 
Prereq utslte: 213 . . 
Theory and practice tn the prec1se mcasurc-
ment of long distunn-s using tape and radar 
equipment. Elements of geodesy as applled 
to measurement of the earth's shape and 
precise determination of geodetic positions. 
LAND SURVEYING. 
( 1-6 ur 3-9) Cr. 3 or 6. F. 
Prerequisite: 213. 
A study ot the nH·thod~ used for the o~iJ?I~lal 
govl•rnmcnl land surveys Land subdiVISion 
und boundary retruccmcnt Legal aspl'Cis 
of lund surveying. 
AERIAL PHOTOGRAMMETRY. 
(1-6) Cr. 3. W. 
Prerequisite: 212. 
Mapping by use of aerial photograph~. 
Preparation ol map and controlled mosaic 
from photographs of urea ncar campus 
SANITARY ENGINEERING I. 
(2-:J) Cr. 3. W. 
Prl'rtoqulslte: Cht•m. 10:1, Math. 213, Phys. 
221. 
I ntrodul·tiun to those studies 111 which engl-
nt..-•t.•rlng knowledge is applit.•d tu problems 
concerning public health, including w~ter 
and waste water treatment, the prevention 
and control of air pollution, stream pollu-
tion and communicable dlseases 
SANITARY ENGINEERING H. 
(2-6) Cr. 4. F. 
Prw('quisltt•: 304, 425, E.M. 378. 
Englnt.'t.'nng aspt.'t.'ls ol collel'lJon, pumpin_g, 
storage and distribution of water for pubbl·, 
domestic und Industrial usc!>, and cullt.•ction 
of storm, sanitary, and combined waste 
watl'r Design of systems. 
SANITARY ENGINEERING III. 
(2-3) Cr. 3. W. 
Pn•f"('qulsitt•: 426. 
Extension of princlpll's presented in -t25 
and 426 and upphcatlon to integrated water 
supply or pollution control dt..'Sign problt·ms 
SANITARY ENGINEERING IN PUBLIC 
HEALTH. 
(3-0) Cr. 3. W. 
Prerequisite: 425. 
The sanitary engineer's responsibility in 
pubUt· heaJth and hygiene Organization, 
administration and operation of public 
health agenlces 
ANALYSIS OF STATICALLY 
INDETERMINATE STRUCTURES. 
(4-0) Cr.4. W.S. 
Prerequisite: 331. 
Analysis of statically indl'termlnate struc-
tures. E\'aluation of reactions, shears and 
moments In continuous structures. Evalua-
tion of stresses In statically indeterminate 
trusses. 
433, 433A. STRUCTURAL DESIGN IN STEEL. 
433: (3-0) Cr. 3. F .S.; 433A: (3-2) Cr. 4. 
~;~uisite: 433: 432, Math 213, E.M. 
327 and 354; 433A: 432, E.M.327 and 
354. f 
Design and behavior of the elements o 
steel structures, proportioning of membe~s 
and connections, introduction to plast1c 
design. 433A- Primarily for architectur~l 
students, with additional credit in archi-
tectural structural systems. 
434, 434A. REINFORCED CONCRETE 
DESIGN. 
434: (3-0) Cr. 3. F.S., 434A: (3-2) Cr. 4. 
F~. M Prerequisite: 434: 432, Math. 213, E. . 
327 and 354; 434A: 432, E.M. 327 and 
354. . 
Design and behavior of elements of rem-
forced concrete strudures such as beam~, 
columns, footings and slabs. 434A: Pn-
marily for architectural students, with ad-
ditional credit in architectural structural 
systems 
448. ANALYSIS AND DESIGN OF 
STRUCTURAL SYSTEMS. 
(3-0) Cr. 3. F.W. 
Prerequisite: 433, 434. Credit or classif1Ca-
Uon In Math. 321. 
449. 
450. 
451. 
453. 
460. 
Analysis of structures by plastic theory 
and limit design concepts. Analysis of 
arches. Introduction to folded plate and 
cylindrical shell structures 
ANALYSIS AND DESIGN OF FLOOR 
SYSTEMS. 
(3-0) Cr. 3. S. 
Prerequisite: 433, 434. Credit or classifica-
tion in Math. 321. 
Analysis and design of prestressed concrete 
structures. floor systems, composite beams, 
two-way slabs, fiat slabs, steel joist floor 
systems, etc. 
TRAFFIC ENGINEERING. 
(3-3) Cr. 4. F. 
Prerequisite: 352. 
Elements of highway and street traffic circu-
lation and planning. Driver and vehicle 
performance. Traffic analysis and traffic 
control. Parking. Lighting. Safety. 
TRAFFIC PLANNING. 
(3-2) Cr. 4. W. 
Prerequisite: 350 or 450. 
Planning of highway systems and terminals 
considered as a part of the complete plan-
ning approach, traffic studies, projections, 
analysis, plan formulation, and program-
ming. 
DESIGNING TRANSPORTATION 
FACILITIES. 
(3-3) Cr. 4. F. 
~requlslte: 304,352,362, E.M. 378. 
Location and safe geometric design of high-
way facilities. Earthwork and drainage re-
lated to highway, railway and airport 
design Design, construction, and mainte-
nance of pavements and stabilized bases. 
FOUNDATIONS. 
(3-0) Cr. 3. S. 
Prerequisite: 360, 361. 
Fundamentals of foundation engineering. 
Determination of allowable bearing capacity 
of soils. Selection and design of foundation 
on sand, silt, clay, and non-uniform soils. 
472. APPLIED HYDRAULIC DESIGN. 
(2-2) Cr. 3. S. 
Prereauislte: 304. 
Characteristics of Dow in natural and arti-
Ocial channels; hydraulic design of culverts, 
bridge waterway openings, spl1lways, stillifll{ 
basins, hydraulic gates and gated struc-
tures, miscellaneouswatercontrolstructures. 
485. ENGINEERING CONSTRUCTION. 
(2-2) Cr. 3. F .S. 
Prerequisite: Credit or classification in E.M. 
354. 
Quantity surveys, cost keeping, letting pro-
cedures and contract documents, form de-
sign, construction methods and equipment. 
Relations between contractor. owner. and 
engineer. 
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486. CIVIL ENGINEERING 
SPECIFICATIONS. 
(3-0) Cr. a. S. · 
Prerequisite: Stat. 201 B, credit or classifica-
tion in I.Ad. 365A. 
The preparation or specifications for struc-
tures, highway, and public works develop-
ments. 
490. ADVANCED CIVIL ENGINEERING. 
By conference. Cr. 1 to 6. F.W.S.SS. 
Prerequisite: Pennlssion of Instructor. 
Any phase of civil engineering in which the 
student has done exceptionally strong work. 
496, 497. PROFESSIONAL DEVELOPMENT. 
Cr. R. F.W. 
Oral reports and discussions on engineering 
organizations, technical and professional 
societies, governmental bureaus, ethics and 
registration. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates • 
505. PUBLIC WORKS ENGINEERING. 
(3-0) Cr. 3. S. 
Prerequisite: 427. 
Job classification and specification; con-
struction contracts and specifications; unit 
costs; special assesments; building codes; 
fire protection; refuse collection and disposal; 
street and work maintenance; subdivision 
design and layout. 
520. WATER AND WASTE WATER 
ANALYSIS. 
(0-9) Cr. 3 to 6. W. 
Prerequisite: 425, Chern. 211 or 214. 
Review of the principles of gravimetric, 
volumetric, and colorimetric methods of 
analysis. Application of these principles to 
the laboratory analysis of water and waste 
water samples. 
521. FIELD HYDROLOGY. 
(2-3) Cr. 3 F. 
Prerequisite: 304. 
Collection and analysis of field data con-
cerning precipitation, water losses and 
stream flow. Use of current hydrologic tech-
niques in hydrologic studies. 
522. WATER POLLUTION CONTROL 
PLANT DESIGN. 
(2-3) Cr. 3. S. 
Prerequisite: 427, Bact. 200 or Bact. 304. 
I nvestigatlon and planning activities used 
to evaluate need for water pollution control 
facilities and design of such facilities. 
523. WATER TREATMENT PLANT DESIGN. 
(2-3) Cr. 3. W. 
Prerequisite: 427, Chern. 211. 
Investigation and planning activities used 
to evaluate adequacy of existing municipal 
water supply and treatment facilities. Design 
of municipal water treatment facilities. 
524. MULTIPLE USE OF WATER 
RESOURCES. 
(2-3 to 12) Cr. 3 to 6. W. 
Prerequisite: 304. 
Social, economic and technical phases of 
governmental participation in public works 
programs in the field of water resources. 
Study of multi-purpose uses in water re-
sources project planning. 
526. INDUSTRIAL WASTE TREATMENT. 
(3-0) Cr. 3. Alt. F. 
Prerequisite: 522. 
Investigation of industrial waste treatment 
problems and methods of treatment. Study 
of unit operations required In Industrial 
waste treatment methods. 
527. RADIOACTIVITY IN AIR, WATER AND 
FOOD. 
(2-3) Cr. 3. S. 
Prerequisite: Nuc.E. 510, Chern. 408. 
Principle!! and methods of sampllng, identi-
fying and measuring radio-nuclides In alr, 
water and foOd. 
529. LOW-LEVEL RADIOACTIVE WASTES. 
(3-0) Cr. 3. S. 
Prerequl~Jlte: Credit or classification In 527. 
Sources or radioactive wastes. Principles or 
handling, treating and disposing or low-
level wastes which arise from nuclear energy 
operations. 
532. STRUCTURAL ANALYSIS BY 
NUMERICAL PROCEDURES. 
(3..()) Cr. 3. F. 
Prerequisite: 433, 434, Math. 321, E.M. 
344. 
Analysis or structural problems by methods 
of successive approximations and numerical 
procedures; moments and deflections of 
beams, influence lines, moments and de-
flections of beams under combined axial 
and bending loads, buckling strength or 
columns and frames, beams on elastic 
foundations. 
533. STRUCTURAL ANALYSIS BY 
MATRIX METHODS. 
(3-0) Cr. 3. S. 
Prerequisite: 433,434, Math. 321. 
Analysis of structural problems by means 
of matrix formulation: Rexlbllity method 
of analysis, stiffness method of analysis. 
534. ADVANCED STRUCTURAL ANALYSIS. 
(3-0) Cr. 3. F. 
Prerequisite: 433, 434, Math. 321 . 
Rigid frame analysis based on energy con-
cepts, consistent deformation, slope-deflec-
tion, moment distribution and column 
analogy. 
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536. BRIDGE DESIGN. 
(3-0) Cr. 3. S. 
Prerequisite: 448, 449, Math. 321, E.M. 
344. 
The bridge as a unit in a transportation 
system. Clearance requirements for traffic. 
Economic principles governing the design 
and relationship of trusses, girders, floors, 
and br.acing. Advantages and limitaUons 
of continuous structures. Aesthetic features. 
538. MODEL ANALYSIS OF STRUCTURES. 
(3-0) Cr. 3. W. 
Prerequisite: 433, 434, Math. 321. 
Theoretical and experimental model analy-
sis of structures. Use of devices and mechan-
Isms for measuring load effects on plane 
and space structures 
539. PRESTRESSED CONCRETE 
STRUCTURES. 
(3-0) Cr. 3. W. 
Prerequisite: 433, 434, Math. 321. 
Principles of prestressed concrete with appll-
calions to structural design. 
540. BEHAVIOR OF REINFORCED 
CONCRETE MEMBERS. 
Cr. 3 to 6. F. 
Prerequisite: 433, 434, Math, 321. 
A study of the actual behavior and strength 
of reinforced concrete members by reviews 
of experimental and analytical investiga-
tions. Flexural members, combined flexure 
and shear, axially loaded columns, com-
bined flexure and axially loaded members, 
bond. 
544. PLASTIC ANALYSIS AND DESIGN OF 
STRUCTURES. 
(3-0) Cr. 3. W. 
Prerequisite: 433, 434, Math. 321. 
Analysis and design of metal structures by 
plastic theory. Behavior of metal structures 
beyond elastic limit. 
545. BEHAVIOR OF METAL STRUCTURES. 
(3-0)'Cr. 3. W. 
Prerequisite: 433, 434, Math. 321 . 
Study of the behavior of metals, connec-
tions, members and structures; relation be-
tween results of research and current speci-
fications for design. 
546. ADVANCED STRUCTURAL DESIGN 
IN METALS. 
(3-0) Cr.3.S. 
Prerequisite: 433, 434, Math. 321. 
Study of the theories of analysis of the 
behavior of structural metal members and 
the interpretation of specifications for the 
design of buildings and bridges. 
547. ANALYSIS AND DESIGN OF PLATE 
AND SHELL TYPE STRUCTURES I. 
(3-0) Cr. 3. S. 
Prerequisite: 433, 434, Math. 322; E. M. 
514. 
Analysis and design of plate and shell 
type structures with particular emphasis on 
those methods which yield practical solution 
to structural problems. 
552. BITUMINOUS PAVING MATERIALS. 
(3-0) Cr. 3. F. 
Prerequisite: 362. 
Source, manufacture, processing, types, 
constituents, tests, chemical behavior, speci-
fications, and uses of bituminous materials 
and aggregates in pavements. 
553. TRAFFIC ENGINEERING PLANNING 
AND ANALYSIS. 
(3-3) Cr. 4. F. 
Prerequisite: Credit or classification in 453. 
Principles of highway and street traffic plan-
ning, traffic analysis by electronic com-
puter methods, driver, vehicle and roadway 
characteristics, location, safety and capacity 
of traffic ways. 
554. TRAFFIC ENGINEERING DESIGN 
AND CONTROL. 
(3-3) Cr. 4. W. 
Prerequit~ite: 553. 
Principles of street and highway trafflc de-
sign for safety and control, arterial ways, 
one-way streets, traffic signals, signs, mark-
ings and lighting, channelization, speed 
regulation and zoning. 
555. HIGHWAY ADMINISTRATION AND 
FINANCE. 
Cr.3. F. 
Prerequisites: 352, I.E. 304. 
Organization and function of highway de-
partment's administrative procedures; fi-
nancial plans, revenues, budgets and con-
trols, sources of revenue. 
556. DESIGN OF AEROSPACE TRAFFIC 
AND TRANSPORTATION FACILITIES. 
(3-3) Cr. 4. S. 
Prerequisite: 453. 
Historical development, legislation, finance, 
zoning and operation of aerospace transport 
facUlties. The installation of lighting and 
electronic traffic aids for taxiways, runways, 
approaches and airways. The planning, 
location and design of heliports, airports 
and spaceports. 
560A. SOIL MECHANICS I. 
(3-0) Cr. 3. F. 
&erequislte: 360, 361. 
Advanced treatment of theory and principles 
of engineering soil mechanics as related 
to permeability, capillarity, seepage forces, 
stress distribution, viscoelastic properties 
and pressure volume relationships of fme 
and coarse dispersed soil systems. 
560B. SOIL MECHANICS II. 
(3-0) Cr. 3. W. 
&erequlsite: 560A. 
Applications of soil mechanics. Slope sta-
bility, earth pressures, bearing capacity, 
and underground conduits. 
562. AIRPHOTO INTERPRETATION OF 
ENGINEERING SOILS. 
(2-6) Cr. 4. S. 
Prerequisite: 360, Geol. 202 or 301. 
Recognition, Identification, and mapping of 
engineering soils from alrphotos. Uncon-
solidated deposits, rock types, orientations 
and drainage patterns; weathering and soil 
profiles; landslides, fractures and faults. 
Field checking of Interpretations. 
563, 564. ADVANCED SOIL ENGINEERING 
LABORATORY. 
(0-6 to 9) Cr. 2 to 3 each. F.W. 
Prerequisite: 563: Permission of Instructor; 
564: Credit or classification In 560A. 
Advanced theory and techniques of soil 
engineering measurements. Analysis of soil 
and expansive clays by x-ray diffraction 
and differential thermal techniques. Triaxial 
shear, consolidation, permeability, capil-
larity testing and analyses; relation of hy-
drostatic excess pressures and compositional 
Influences Field bearing ~ts. 
565. SOIL STABILITY. 
(3-3) Cr. 4. F. 
Prerequisite: 360, 361, 362. 
Physico<hemlcal factors affecting soli sta· 
bility; clay minerals, clay colloid chemistry 
and effect of chemical additives such as 
Portland cement, Ume, salts and resins. 
Testing of stabiUzed soils. 
573. GROUND WATER HYDROLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: 304. 
Study of ground water as a sourceofmunlc-
ipal, industrial, agricultural water suppUes; 
location, occurence, hydraulics of flow; de-
termination of aquifer and well characteris-
tics, well discharge and pumping test 
analysis. 
585. HIGHWAY CONSTRUCTION 
METHODS. 
(2-2) Cr. 3. S. 
Prerequisite: 453, credit or classification in 
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485. 
Methods and equipment used in processing 
materials and constructing highways and 
their appurtenances; scheduling and con-
trolling operations; compliance with speci-
fications. 
586. HEAVY CONSTRUCTION METHODS. 
(3-0) Cr. 3. W. 
Prerequisite: Credit or classification in 485. 
Methods and equipment employed in heavy 
construction Including pile, caissons, heavy 
foundations, piers, coffer dams and river-
works, heavy concrete structures, retaining 
walls, tunneling and dam projects. 
590. SPECIAL TOPICS. 
Cr. 1 to 5 each time elected. F.W.S.SS. 
----
.An undergraduate student must have an ac-
ademic standing In the upper one-half of hla 
class In order to enroll in any 500 level Clvll 
Engineering course. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
606. MUNICIPAL MANAGEMENT. 
Cr.3to6.F. 
lltlllty management, planning Improve-
ments, sources of funds, labor relations, 
public relations, coordination of depart-
ments. 
622. ADVANCED TOPICS IN WATER 
POLL UTI ON CONTROL. 
Cr. 3 to 6. Alt. F. 
Prerequsite: 522. 
Study of advanced concepts In water pollu-
tion control. Analysla and application of 
current developments to pollution control 
methods 
623. ADVANCED TOPICS IN WATER 
TREATMENT. 
Cr. 3 to 6. Alt. F. 
Prerequisite: 523. 
Study of advanced concepts In water treat-
ment Analysis and application of current 
developments to water treatment methods. 
634. SUSPENDED STRUCTURES. 
(3-0) Cr. 3. W. 
Prerequisite 534. E.M. 344. 
Comparison of analysis of elastic theory, 
conventional deflection theory, and dif-
ference equation method. Consideration of 
other types of suspended structures. 
644. SPACE FRAMES. 
Cr. 3 to 6. F. 
Prerequisite: 534, Math. 410. 
Analysis of complete structures in three 
planes, including the continuous-frame and 
the truss-frame types. Interpretation of load 
strain and dlaplacement measurements. 
646. DYNAMIC ANALYSIS OF 
STRUCTURES. 
Cr. 3 to 6. F. 
Prerequisite: 533 or 534, E.M. 344. 
Single and multi-degree systems, linear and 
non-linear systems, arbitrary disturbances, 
continuous and Jumped mass systems, 
numerical and phase plane solutions, modal 
analysis, formulation by flexibility and 
stiffness matrices, response spectra,analysls 
and design for earthquake, wind, nuclear 
blasts and moving vehicles. 
648. ANALYSIS AND DESIGN OF PLATE 
AND SHELL TYPE STRUCTURES II. 
(3-0) Cr. 3. F. 
Prerequisite: 54 7. 
Advanced topics In the analysis and design 
of plate und shell type structures. 
652. BITUMINOUS PAVEMENT DESIGN. 
(3-3) Cr. 4. W. 
Prerequisite: 552. 
Theory and practice In design and manu-
facture of bituminous paving mixtures and 
construction of bituminous pavements. 
Laboratory tests for design and their cor-
relation to service behavior. 
653. STREET AND URBAN HIGHWAY 
DESIGN. 
(3-3) Cr.4. W. 
Prerequisite: 553. 
Design of city streets, involving cross sec-
tion, Intersections, subsurface utlllties, on-
and-off-street parking, mass transportation, 
loading facilities, widening, channelization, 
drainage and markings; design of urban 
expressways, service roads and their re-
·lationshlp to basic street system. 
654. HIGHWAY LOCATION AND DESIGN. 
Cr.4. S. 
Prerequisite: 553. 
Houle selection, geometric design, economic 
aspt>ets, truffle capacity, and roadway 
appurtenances of non-urban roads and 
highways. 
656. PLA.NNING HIGHWAY TRANSPORTA· 
TION SYSTEMS. 
Cr.3. S. 
Prerequisite: 553. 
1-'undamentals and coordination of trans-
portation systems. Regional planning, plan· 
ning surveys, designatlo.n of road and street 
systems. Mass transportation and location 
and type of urban faclllUes. 
660. FOUNDATIONS AND UNDERGROUND 
STRUCTURES. 
(3-0) Cr. 3. S. 
Prerequlalte: 560B. 
Advanced substructure analysts and design 
to meet various soil conditions; footings 
and rafts, shoring and underpinning, piles, 
retaining walls, cofferdams,calssons, break· 
waters, wharves and piers, bridge piers and 
abutments; theory of loads and supporting 
strengths of sewers, water mains, gas lines, 
culverts and tunnels. 
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661. HIGHWAY SOIL ENGINEERING. 
Cr.3.W. 
Prerequisite: 5608. 
Stability, stress-strain characteristics and 
bearing capacity of subgrades; subsurface 
drainage, frost action and related phenome-
na. Principles of flexible and rigid pave-
ment design. 
663. EARTH DAMS. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 5608 
Location, selection of material, design and 
construction of earth dams. 
664, 
690. 
665, 666. STABILIZATION OF SOILS 
AND GRANULAR MATERIALS. 
(3-0) Cr. 3. Alt. Yr. Offered 1968-1969. 
Prerequisite: 565. 
Granulometry and colloid chemistry as re-
lated to soil plasticity classification, strength 
and mix des1gn. Use of chemical stabilizers, 
pozzolans and Portland cement. 
RESEARCH. 
699. SEMINAR. 
Cr. R. 
CliMATOLOGY AND METEOROLOGY 
Opportunities for Undergraduate Study 
Two programs are available for undergraduate study, meteorology in earth science 
and agricultural climatology in agronomy. For the undergraduate curriculum in agron-
omy, major in agricultural climatology, see College of Agriculture, Curricula. For the 
undergraduate curriculum in sciences and humanities, major in geophysics, see Sciences 
and Humanities, Curriculum. Both programs lead to the degree Bachelor of Science. The 
following specific courses in climatology and meteorology are available to undergraduate 
students: Agron. 206 and 406, Geophys. 345, 346, 34 7 and 348. Related and supporting 
work is offered in the Departments of Physics, Agronomy, Statistics, Earth Science and 
Mathematics. 
Opportunities for Graduate Study 
Graduate study in the field of meteorology is administered by the Department of I•:arth 
Science, whereas, graduate study in agricultural climatology is administered by the De-
partment of Agronomy. 
The degree Master of Science is offered in both agricultural climatology and geo-
physics (meteorology). Graduate students working toward the degree Doctor of Philosophy 
in agronomy may specialize in agricultural climatology; those working towards the degree 
Doctor of Philosophy in earth science may specialize in geophysics (meteorology). 
Prerequisite to graduate work in the field of agricultural climatology is the satisfactory 
completion of a suitable undergraduate program including the completion of five quarters 
of college mathematics, through differential and integral calculus, two quarters of college 
physics, elementary courses in statistics, meteorology and botany and the following courses 
in agronomy: 114, 154, 354 and 464. 
Prerequisite to graduate work in meteorology is the satisfactory completion of a suitable 
undergraduate curriculum, including mathematics through differential and integral calculus; 
three quarters of college physics (calculus prerequisite); and three quarters of chemistry. 
Highly desirable are courses in statistics and differential equations and elementary courses 
in geology, meteorology, climatology and hydrology. 
COMPUTER SCIENCE 
Professors: Robert J. Lambert, Ph.D.; Clair G. Maple, D.Sc.; Robert M. Stewart, Jr., Ph.D. 
Assocwte Professors: Harrington C. Brearley, Jr., Ph.D.; Donald R. Fitzwater, Ph.D.; 
Howard W. Jespersen, M.S.; C. C. Mosier, B.S.; Robert A. Sharpe, M.S. 
Assistanl Professors: Thomas R. Rogge, Ph.D.; John D. Stevens, Ph.D.; Richard M. Willett, 
Ph.D.; Roy J. Zingg, M.S. 
Instructors: George 0. Strawn, B.A.; Lonnie B. Winrich, M.S. 
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Opportunities for Undergraduate Study 
For undergraduate curriculum in sciences and humanities, major in computer science, 
leading to the degree Bachelor of Science, see Sciences and Humanities, Curricula. 
The curriculum in sciences and humanities with a major in computer science is de-
signed to prepare students for ( 1 ) graduate study in computer science, or for positions 
as computer scientists in business, industry or government with an emphasis on ( 2) nu-
merical analysis, ( 3) statistics or ( 4) computer systems engineering. 
It is recommended that all majors include 221, 222, 223, 350, 351, 352, 353, 406 
and 410. The additional courses recommended for the four options are as follows: graduate 
study: 407, 408, 411, 412; Math. 404, 414, 415, 416; numerical analysis: 407, 408; 
Math. 321, 322, 323, 404, 414, 415, 416; statistics emphasis: 407, 408; Stat. 341, 342, 
343, 401, 402; computer systems: 411, 412; E.E. 445, 446, 498 (information theory). 
Phil. 370 is recommended as supporting work for each of the options. These lists 
of courses are not to be regarded as statements of fuced requirements or as complete out-
lines of the work necessary for a major. They are given solely for the convenience of 
students or advisers who wish to estimate the amount of basic study which may be needed. 
Opportunities for Graduate Study 
Major work in computer science is offered for the degrees Master of Science and 
Doctor of Philosophy and minor work to students taking major work in other areas. 
Facilities exist for fundamental research in such areas as numerical solution of ordinary 
and partial differential equations, computational methods in linear algebra, the theory of 
approximation, logical design and programming systems, switching theory, and the theory 
of computer organization. 
A student desiring to do graduate work with a major in computer science should 
have completed a bachelor's degree or equivalent in computer science or related area, 
such as mathematic&, statistics, physics, electrical engineering. He should have a strong 
background in mathematics including some work in algebra, analysis, logic and proba-
bility. Students who do not have these prerequisites should plan to complete them in ad-
dition to the regular course requirements for the advanced degree. 
Additional work is usually required in mathematics, statistics, electrical engineering 
or certain other fields. 
Courses open to graduate students for minor credit: 350, 351, 35.2, 353, 495, 499. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
214. INTRODUCTION TO COMPUTER 
ORGANIZATION AND PROGRAMMING. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 10 Cr. in Math. and/ or Stat. 
Logu:al bas1s ol a digital <:omputer system; 
machine representation of numbers and 
characters; flow of control, arithmetic and 
logical operations; indexing; input-output; 
subroutines; linkage and recent advances 
in computer organization. Programming In 
problem oriented languages Concepts il-
lustrated and problems programmed on 
available computers. 
221. COMPUTER ORGANIZATION AND 
PROGRAMMING I. 
(3-2) Cr. 4. F. 
Prerequisite: 10 credits In Math. or Stat. 
Number systems; symbol and number rep-
resentation; basic algorithmic processes; 
flow-<:harting, decision tables, switching 
matrices. Formulation and solution of a 
wide range of algorithmic processes on a 
small training computer andfor simulation 
on existing large scale digital computers. 
222. COMPUTER ORGANIZATION AND 
PROGRAMMING II. 
(3-2) Cr. 4. W. 
Prerequisite: 221 . 
Organization of a large scale digital com-
puter, instructions and format; basic as-
sembler language coding and formulation 
and solution of a variety of numerical and 
non-numerical problems in one or more 
high-level problem-oriented language. 
223. COMPUTER PROGRAMMING. 
(3-0) Cr. 3. S. 
Prerequisite: 222. 
Fortran, Cobol, and I'Lfl programming. 
350. INFORMATION STRUCTURES. 
(3-0) Cr. 3. F. 
Prerequisite: 223. 
Study of Information representations and 
relationship between the form of representa· 
lions and processing techniques. Transfor-
mations between storage media; referencing 
of Information as related to the structure 
of Its representation. Concepts of functions, 
arrays, records, files, trees, list and list 
structures. 
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351. ALGORITHMIC LANGUAGES AND 
COMPILERS. 
(3-2) Cr. 4. F. 
Prerequisite: 223. 
Formal description of algorithmic lan-
guages and the techniques used in their 
compilation. Study of Hyntax semantics, 
ambiguities, procedures, replication, itera-
tion and recursion in languages Syntactic 
decomposition and the theory of computers 
which are syntax directed or recursively 
controlled. 
352. COMPUTER AND PROGRAMMING 
SYSTEMS I. 
(3-2) Cr. 4. W. 
Prerequisite: 351 . 
Design of assembly systems; program inter-
communication, linking and symbolic ref-
erence between programs at loading time; 
input-output control systems; debugging 
systems; structure of program and data 
files; batch processing executive systems 
353. COMPUTER AND PROGRAMMING 
SYSTEMS II. 
(3-2) Cr. 4. S. 
Prerequisite: 352. 
Multi-programming and multi-processing 
systems; interrupt systems; storage protec-
tion, priorities and scheduling; dynamic 
allocation and reallocation of storage; on-
line console time-sharing systems; program-
ming system and language requirements 
in multi-programming and multi-processor 
systems. 
380. STATISTICAL APPLICATION OF 
DIGITAL COMPUTERS. 
(Stat 380) See Statistics. 
406. INTRODUCTION TO NUMERICAL 
TECHNIQUES FOR COMPUTERS. 
(Math. 406) See Mathematics. 
407, 408. NUMERICAL ANALYSIS I, II. 
(Math 407-408) See Mathematics. 
410. INTRODUCTION TO SWITCHING 
CIRCUITS. 
(E.E. 410) See Electrical Engineering. 
411, 412. PRINCIPLES OF DIGITAL 
COMPUTER DESIGN I, II. 
(E.E. 411, 412) See Electrical Engineering. 
480. PROCESSING OF MANAGEMENT 
DATA. 
(2-0) Cr. 2. F. 
Prerequisite: I.Ad. 480. 
Use of computers for data processing in 
accounting and administrative applications, 
such as accounting, payroll, production 
control, inventory control. 
481, 482. PROCESSING OF STATISTICAL 
DATA I, II. 
(Stat. 481, 482) See Statistics. 
495. SEMINAR. 
Cr. arr. F.W.S. 
499. SPECIAL PROBLEMS. 
Cr. Arr. F.W.S. 
Prerequisite: 214 or 223. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or mmor, open to 
qualified undergraduates 
501, 502, 503. PROGRAMMING LANGUAGES 
AND SYSTEMS. 
(3-0) Cr. 3. each. F .W.S. 
Prerequisite: 353. 
Boolean algebra; logical structure in digital 
computing; machine languages; assemoler 
and compiler systems; symbolic and prob-
lem-oriented language; monitor and execu-
tive systems; real-time; time-sharing multi-
programming. 
507,508. NUMERICAL SOLUTION OF 
ORDINARY DIFFERENTIAL 
EQUATIONS. 
(Math. 507-508) See Mathematics. 
509. COMPUTATIONAL METHODS OF 
LINEAR ALGEBRA. 
(Math. 509) See Mathematics. 
580, 581. SCIENTIFIC APPLICATION OF 
DIGITAL COMPUTERS. 
(Stat. 580, 581) See Statistics. 
584. HIGH SPEED COMPUTER DESIGN. 
(E.E. 584) See Electrical Engineering. 
585. ADVANCED COMPUTER 
ORGANIZATION. 
(E.E. 585) See Electrical Engineering. 
586. THEORY OF COMPUTER 
ORGANIZATION. 
(E.E. 586) See Electrical Engineering. 
599. SPECIAL TOPICS 
F.W.S. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
607. ADVANCED TOPICS IN NUMERICAL 
ANALYSIS. 
(Math. 607) See Mathematics. 
610. SEMINAR. 
680. SEMINAR ON ADVANCED 
COMPUTER TOPICS. 
(Stat. 680) See Statistics. 
684. ADVANCED SWITCHING THEORY. 
(E. E. 684) See Electrical Engineering. 
685. ADVANCED LOGIC SYSTEMS. 
(E.E. 685) See Electrical Engineering. 
686. AUTOMATA THEORY. 
( E.E . 686) See Electrical Engineering. 
699. RESEARCH. 
Graduate Staff. 
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CROP SCIENCE 
For description of courses, see Agronomy 
DAIRY AND FOOD INDUSTRY 
Verner H. Nielsen, Ph.D., Head of Department 
Professors: John C. Ayres, Ph.D.; Emerson W. Bird, Ph.D.; Agnes Frances Carlin, Ph.D.; 
Richard H. Forsythe, Ph.D.; Emery F. Goss, M.S.; Earl G. Hammond, Ph.D.; Paul A. 
Hartman, Ph.D.; Carrold A. Iverson, D.Sc.; E. A. Kline, Ph.D.; Arthur W. Rudnick, B.S.; 
Homer W. Walker, Ph.D. 
Associate Professors: Wilbur J. Caulfield, M.S.; Allen A. Kraft, Ph.D.; William W. Marion, 
Ph.D.; George W. Reinbold, Ph.D.; Winfield S. Rosenberger, B.S.; Harry E. Snyder, Ph.D.; 
Earl 0. Wright, M.S. 
Assistant Professors: Tai-Wan Kwon, Ph.D.; William S. LaGrange, Ph.D.; Dorris A. Lillard, 
Ph.D.; F. C. Parrish, Jr., Ph.D.; Rupert G. Seals, Ph.D. 
Instructor: Robert V. Ogden, M.S. 
Opportunities for Undergraduate Study 
Food Technology 
Food technology is the application of the sciences and engineering to the manufacture, 
storage, transportation, marketing and utilization of food products. It is based on the 
fundamentals of biology, chemistry, physics and microbiology and applied through engi-
neering operations. The many aspects of food technology such as processing, preparation, 
packaging, research and development, quality control, marketing, utilization, foreign trade 
and government regulation create a variety of interesting career opportunities for food 
technologists. The curriculum combines breadth in science education with meaningful ap-
plications to food processing, preservation, sanitation, storage and distribution. It is con-
structed according to recommendations by professional societies. The elective credits permit 
flexibility in planning a course of study which will prepare for leadership positions in that 
phase of food technology where the student intends to build a career. 
Dairy Technology 
The option in dairy technology oilers the same basic educational opportunity as the 
food technology curriculum. It includes a sequence of courses designed specifically to 
prepare the student for a career in the dairy industry or in the businesses providing the 
dairy industry with equipment, supplies and services. 
Business 
Students who are particularly interested in procurement and sales management, 
marketing and distribution, fiscal and economic aspects of the food industries may elect 
a business option in which courses in industrial management, economics and communica-
tions replace some of the courses in chemistry and mathematics. 
Special Programs 
Students who wish to combine education in mechanical, chemical or agricultural 
engineering with that in food technology or dairy technology may arrange special 5-year 
programs leading to Bachelor of Science degrees in dairy or food technology plus one 
of the other selected fields. 
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Opportunities for Graduate Study 
Food Technology 
Major work is offered for the degrees Master of Science and Doctor of Philosophy 
in food technology. Graduate work in meat science is. offered as a joint major in animal 
science and food technology. 
Prerequisite to major graduate work is satisfactory completion of an undergraduate 
curriculum essentially equivalent to the food technology curriculum offered by this depart-
ment. Thorough preparation in biology, chemistry, physics, mathematics (including 
calculus), food preservation, sanitation and processing is particularly desirable. 
Major work generally will include advanced courses in bacteriology and biochemistry. 
Depending on the student's interest, courses in chemical engineering, food and nutrition or 
other appropriate subjects will also be included. 
For the doctorate, the following courses are recommended: Bact. 413, B. & B. 501, 
Chern. 323 or 484, D.F.I. 547 (4-6 credits), D.F.I. 660 (2-3 credits) and Stat. 402. 
Dairy Microbiology 
Major work is offered for the degrees Master of Science and Doctor of Philosophy in 
dairy microbiology. Minor work is available to students majoring in other subjects. 
Prerequisite to major graduate work is satisfactory completion of an undergraduate 
curriculum essentially equivalent to the dairy technology option offered by this department. 
Students from related undergraduate curricula may be admitted but will be required to 
take appropriate supporting undergraduate courses in dairy technology. 
Suitable minor work for students majoring in dairy microbiology usually will include 
one or two of the following subjects: bacteriology, biochemistry, statistics, dairy science 
or economics. 
Courses open to graduate students for minor only: 304, 306, 34 7, 348, 349, 350, 
404,412,413,414,450,491,492,493,494,495. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. TECHNICAL LECTURES. 
(1-0) Cr. R. F. 
Field of dairy and food industry, its oppor-
tunities, requirements, and organization. 
114. ELEMENTS OF DAIRY AND FOOD 
INDUSTRIES. 
(3-3) Cr. 4. F. W.S. Rosenberger. 
Development and organization of the dairy 
and food industries; methods of processing 
dairy and food products, and quality con-
trol of these products. 
207. JUDGING DAIRY PRODUCTS. 
(~3) Cr. 1. W. Rosenberger. 
Systematic organoleptic evaluation of milk 
products. 
304. TECHNOLOGY OF MILK FAT. 
(3-0 or 3-6) Cr. 3 or 5. W. 
herequlalte: Cbem 231 or 335; 350 con-
currently. Nielsen. 
Chemical and physical properties of milk 
fat. Theories of cream separation and 
churning. Application of chemistry and 
microbiology to the manufacture of butter, 
butter oil and related products. 
305. PROCESSING AND MARKETING OF 
FLUID MILK. 
(3.0 or 3-6) Cr. 3 or 5. S. 
Prerequlalte: 350. Rosenberger. 
The application of microbiology, chemistry 
and mechanlcs to the procurement, proces-
sing and distribution of market milk~ 
sanitary standards, control of chemical and 
bacteriological defect&. 
306. MANUFACTURE OF ICE CREAM AND 
RELATED PRODUCTS. 
(3-0 or 3-6) Cr. 3 or 5. S. 
Prerequisite: Chern. 231 or 335; 350. Caul-
field. 
Selection and processing of ingredients. 
Theory and practice of manufacturing pro-
cedures, based on fundamental chemical, 
microbiological and engineering informa-
tion. 
308, 309. JUDGING DAIRY PRODUCTS. 
(~3) Cr. 1 each. W.S. Rosenberger. 
Systematic organoleptic evaluation of milk 
products. 
315. DOMESTIC AND FOREIGN CHEESES. 
(3-0 or 3-6) Cr. 3 or 5. S. 
Prerequisite: Chem. 231 or 335; 350. 
Reinbold. 
Application of microbiological and chemical 
principles to the technology of manufactur-
ing, ripening and marketing of domestic 
and foreign varieties of cheese. 
347,348. DAmY CHEMISTRY. 
(B. & B. 347, 348) (3-0 or 6) Cr. 3 or 5 
each. Alt. F.W. Ofl'ered 1968. 
Prerequisite: 347: Chem, 211, 335. Bird. 
347: Composition and changes in composi-
tion of mUk in thP light of milk secretion 
theory. The application of pH and of colloid 
chemistry to dairy rroducts manufacture. 
348: Importance o milk salts, milk fat, 
milk fat emulsion, milk proteins and milk 
enzymes to the processing and keeping 
quality of dairy products. 
349. FOOD CHEMISTRY. 
(B. & B. 349) See Biochemistry and Bio-
physics. 
350. DAmY MICROBIOLOGY. (Bact. 350) (3-6) Cr. 5. W. 
Prerequisite: Bact. 304. 
Beneficial and hannful microorganisms in 
milk and milk products. Standard methods 
of bacteriological analysis. Prevention of 
microbial spoilage. 
404. CONDENSED AND DRIED MILK 
PRODUCTS. 
(3 or 3-3) Cr. 3 or 4. F. 
:Prerequisite: Chem. 231 or 335. Caulfield. 
Manufacture of condensed and dried mUk 
products. 
407. SPECIAL PROBLEMS IN DAIRY AND 
FOOD TECHNOLOGY. 
(0-6 or 9) Cr. 2 or 3. F.W.S.SSI.SSII. 
Prerequisite: Junior classification, quality 
point average of 2.5 or more for preceding 
two quarters. Staff. 
Advanced study related to the processing of 
dairy and other food products. 
H. Honors Program. 
412. FOOD PRESERVATION. 
(Bact. 412) (3 or 3-6) Cr. 3 or 5. F. 
:Prerequisite: Bact. 304. Ayres. 
Preservation, maintenance of quality of 
food products. Field trips. 
413. MICROORGANISMS IN FOODS. (Bact. 413) See Bacteriology. 
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414. FOOD. MILK AND WATER 
SANITATION. (Bact. 414) (3-0 or 3-6) Cr. 3 or 5. S. 
Prereauislte: Bact. 200 or 304. Walker. 
Conto1 of biological, chemical and physical 
environments In malntainlng proper sanita-
tion and safety of foods and water. Regula-
tions governing sanitation. Field trips. 
450. SPECIAL DAIRY MICROBIOLOGY. 
(Bact. 450) Cr. 2 to 6. F.W.S. 
Prerequisite: 350, junior classification, 
quality point average of 2.5 or more for 
preceding two quarters. Reinbold. 
Laboratory Investigations, assigned read-
ings, and reports on mlcroblologlcal 
problems of milk products. 
491, 492, 493. FOOD PROCESSING 
EQUIPMENT. 
(3-0 or 3-3) Cr. 3 or 4. F. 
Prerequisite: Math. 102, Phys, 111, 491, 
492. 
Design and operation of food processing 
equipment considering materials handling, 
heat and mass transfer, fluid mechanics, 
steam, refrigeration and automation. Field 
trips. 
494,495. MANAGEMENT OF FOOD 
PROCESSING PLANTS. 
(3-0) Cr. 3 each. W.S. 
Prerequisite: 304, 305, 306. Caulfield. 
Design, organization and operation of food 
manufacturing plants. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
546. FOOD TECHNOLOGY. 
(3-0) Cr. 3. Alt. F. Offered 1967. 
Prerequisite: Bact. 304, permission of In-
structor. Ayres, Bird. 
Selected topics in food technology presented 
by staff members and industry leaders in 
research, manufacturing and marketing. 
547. FOOD TECHNOLOGY. 
(2~r.2.Yr. 
Sel • topics in food technology such as 
concentration and drying; thermal proces-
sing; food color; colloidal phenomena; 
rheology; flavor evaluation; process con-
trol; government regulations; additives; 
toxicology. Schedule of presentation wlll be 
announced. 
559. ADVANCED DAIRY MICROBIOLOGY. 
(Bact. 559) (3-0 or 6) Cr. 3 or 5. F. 
:Prerequisite: 350. Reinbold. 
I ntenslve study of microorganisms in milk 
products. Importance of beneficial and de-
fect-producing microorganisms In manu-
facturing, packaging and storing milk 
products. 
571. ADVANCED MEAT SCIENCE. 
(An.Scl. 571) See Anbnal Science. 
572. MICROBIOLOGY OF MEATS. 
Cr. 3. Alt. S. Offered 1969. 
Prerequisite: An. Sd. 470. Ayres 
Microbiological considerations in the 
handling of meats. Sanitation, technology, 
and storage life of meats. 
COURSES FOR GRADUATE STUDENTS, maior .or minor 
623. LIPID CHEMISTRY. 
(B. & B. 623) See Biochemistry and Bio-
physics. 
640. FOOD PROTEINS. 
(3-0) Cr.3.Alt.I'.Offered 1967. 
Prerequisite: B. & B. 501 or permission 
of Instructor. 
Fundamental properties of protein systems 
found In mllk, eggs, meat and cereal grains. 
Effect of processing on food proteins. 
656. SYSTEMATIC DAIRY-MICROBIOLOGY. 
~-656) (1-9) Cr.4. W. 
equislte: 350. Reinbold. 
I dentiflcation and classification of mlcro 
organisms commonly found In mllk 
producta. 
660. SEMINAR. 
( 1-0) Cr. 1. F .S. StafT. 
690. RESEARCH. 
A. Dairy Technology and Management. 
Blrd, Caulfteld, Hammond, Nielsen, ReiD-
bold. 
B. Dairy Microbiology. Hartman, Reinbold. 
C. Dairy Chemistry. Bird, Hammond. 
D. Food Technology. CarUn, Ayres, Bird, 
Forsythe, Hammond, Hartman, Kline. 
Kraft, LWard, Marlon, Parrish, Snyder, 
Walker. 
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DAIRY SCIENCE 
For description of courses, see Animal Science. 
DISTRIBUTED STUDIES 
Chalmer J. Roy, Ph.D., Dean uf the College of Scumces and Humw11ltes 
John J. L. Hinrichsen, Ph.D., Associate Dean 
Frank E. Bortle, Ph.D., Asszstant Dean 
\Villiam R. Underhill, Ph.D., Chmrmon, Teacher Educatwn Comnllllec, College of 
Sciences and Humwutzes 
Oscar E. Tauber, Ph.D., Chmrman, Comnuttee for Graduate Programs 
lll General Sctence 
Professors: Charles Clark Bowen, Ph.D.; Lester T. Earls, Ph.D.; Alfred P. Kehlenbeck, 
Ph.D.; W. Bernard King, Ph.D.; Orlando C. Kreider, Ph.D.; John Lemish, Ph.D.; Cecil 
D. McVicker, Ph.D.; Duncan Mallam, Ph.D.; Harry J. Schmidt, M.A. 
Assoctate Professor: Delma Harding, Ph.D. 
Asststant Professors: Carl Vondra, Ph.D.; Philip B. Zaring, Ph.D. 
Opportunities for Undergraduate Study 
Opportunities for broadly based studies in the sciences and humanities are provided 
by programs in distributed studies. In general these programs are less specialized than 
others in this college but insure significant depth as well as breadth. Programs in distribu-
ted studies are appropriate preparation for professional studies in veterinary medicine, 
medicine, law, and specialized technologies. Pre-professional students should consider the 
desirability of a program which combines three years of pre-professional, and the first year 
of professional study to meet the requirements for the Bachelor of Science degree. Programs 
in distributed studies are also appropriate as preparation for teaching in secondary schools 
(see Teacher Educatwn ), and as preparation for graduate studies in certain interdisciplinary 
areas. 
Opportunities for Graduate Study 
The degree Master of Science with a major in generat science is available to graduate 
students who want or need a more diversified course of study than generally is permitted 
students who specialize in a single subject. Those who elect this program are allowed to 
take courses in three different subjects, each subject contributing approximately one-third 
of the required credits toward the degree. The courses which may be used for credit toward 
this degree are those listed in this catalog for graduate credit. In addition to completing a 
minimum of 45 credits, the student must pass the usual examination for reading proficiency 
in a foreign language. Languages used to satisfy this requirement may be French, German, 
Spanish ·or Russian. Permission to present other languages in lieu of these will depend on 
demonstration by the student that the language will be useful to him professionally. A 
thesis, which may be based on field, laboratory or library research, is required. 
The program has been most useful to those who wish to improve their subject matter 
competence in teaching. Students who wish to qualify for this degree should contact the 
Program Chairman as soon as possible so the the committee for direction of the course 
of study may be appointed. 
Under sponsorship of the National Science Foundation, the College has administered 
summer institutes for college teachers of mathematics and statistics and for high school 
teachers of biology, chemistry, earth science, mathematics and physics. The institutes have 
emphasized special preparation in subject matter. The institutes for college teachers have 
been based on selected topics from regular course offerings. Since institute programs vary 
from year to year, interested persons should inquire of the Graduate College Dean's Office. 
Open to graduate students for minor credit: 480. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101, 102, 103 • STUDIES IN SCIENCES 
AND HUMANITIES. 
Cr. 1 to 5 each time elected. F.W.S. 
Prerequisite: Permission of instructor. 
Experimental ur II unurs courses offcn~d 
by any department or interdepartmental 
group 
301, 302, 303 • STUDIES IN SCIENCES 
AND HUMANITIES. 
Cr. 1 to 5 each time elected. F.W.S. 
Prerequisite: Junior standing and permis-
sion of instructor. 
Experimental or Honors courses offered 
by any department or interdepartmental 
group. 
417. OBSERVATION AND SUPERVISED 
TEACHING. 
Cr. 2 to 12 each time elected; maximum 
permitted 12 Cr. F. 
Prerequisite: Ed. 305; Engl. 494 or Sp. 
495 or Math. 497 or Sci. 486 or 496 
or P.E.M. 497 or F.L. 476; advance res-
ervation required. 
Observation, evaluation of instruction, Jes-
son planning, and teaching in the sciences 
and humanities 
A. Social Studies. 
B. Physical Sciences 
C. Mathematics 
D. Biological Sciences 
E. English and Literature. 
F. Physical Education for Men. 
G. Foreign Languages. 
H Speech. 
I. Journalism. 
J Earth Science. 
K. Music. 
480. SPECIAL PREPARATION IN SUBJECT 
MATTER FOR ELEMENTARY AND 
SECONDARY TEACHERS. 
Cr. arr. Maximum or 12 Cr. In each area 
listed below: 
A. Social Studies 
B. Physical Sciences. 
C. Mathematics. 
D Riological Sciences. 
E. English and Literature 
F. Physical Education for Men 
G Foreign Languages. 
H. Speech. 
I. Journalism. 
J. Earth Science 
K Music 
486. METHODS OF TEACHING SCIENCE. 
(3-0) Cr. 3. W. 
ITerequislte: Admission to Teacher Educa-
tion and 15 credits In subject matter field. 
Field trips. 
496. METHODS OF TEACHING SOCIAL 
STUDIES. 
(3-0) Cr. 3. W. 
Prerequisite: Admission to Teacher Educa-
tion and 15 credits In subject matter Oeld. 
Field trips. 
499* SPECIAL TOPICS. 
Cr. 1 to 5 each time elected. F.W.S.SS. 
Prerequisite: Junior standing and permis-
sion or Instructor. 
• These course numbers may be used only with 
the permission of the Dean of the College and 
concurrence by the Sciences and Humanities 
Curriculum Committee. 
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EARTH SCIENCE 
Keith M. Hussey, Ph.D., Head of the Department 
Professors: Charles S. Gwynne, Ph.D.; John Lemish, Ph.D.; Chalmer J. Roy, Ph.D. 
Associate Professor: Donald L. Biggs, Ph.D. 
AssLstant Professors: W. Gale Biggs, Ph.D.; Robert C. Palmquist, Ph.D.; Karl E. Seifen, 
Ph.D.; Lyle V. A. Sendlein, Ph.D.; Carl F. Vondra, Ph.D. 
Instructors: E. Charles Guldenzopf, Jr., M.S.; Douglas C. Kent, M.S.; Musa Y. Qutub, 
M.S.; William P. Staub, M.A. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in sciences and humanities, major in geology leading 
to the degree of Bachelor of Science see Sciences and Humanities, Curriculum. 
The department offers fundamental courses in geology and geophysics designed to 
give the student a knowledge of the earth's composition, processes and history. Advanced 
courses are offered to prepare the major for graduate studies, essential to those planning 
professional work in either geology or geophysics. 
Undergraduate geology majors usually complete the following basic courses: 171, 
202, 351,361, 371, 381,431,492 and Geophysics 440 and 9 additional credits in courses 
numbered above 300. The following courses are desirable as supporting work: Zool. 101, 
102; Chern. 103; Engl. 205, 414; Math. 213; Phys. 223; Geophys. 341. 
Students majoring in earth science education usually complete the following courses 
in earth science: Geol. 100, 171, 202, 261, 321, 322 or 221, 222; Geophys. 341 and 
15 additional credits in courses numbered above 300. 
The above lists of courses are not to be regarded as statements of fixed requirements 
or as complete outlines of the work necessary for graduation. They are given solely for 
the convenience of students or advisers who wish to estimate the amount of basic non-
specialized study that may be needed. 
Minor work is recommended in botany, ceramic engineering, chemistry, chemical 
engineering, civil engineering, mathematics, metallurgy, physics, statistics and zoology. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in geology and minor work to students taking major work in other depart-
ments. A program leading to the degree of Doctor of Philosophy with a major divided 
between geology and some related field is also offered. The department cooperates in an 
interdepartmental program leading to the degrees Master of Science and Doctor of Philos-
ophy in water resources with major work in geology and subordinate work in other fields. 
See Water Resources. 
Students desiring to major in geology should have completed the equivalent of the 
following courses: Geol. 202, 351, 352, 361; 371 and 381, or 431 and 492; Geophys. 440. 
Minor work is recommended in chemistry, mathematics, metallurgy, physics, soils, 
soils engineering or zoology. 
Open to graduate students for minor only are: Geol. 351, 352, 361, 371, 381, 400, 
401, 402, 411, 431, 492 and Geophys. 440. 
Geology 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. INTRODUCTION TO GEOLOGY. 
(0-6) Cr. 3. F.W.S.SS. 
The astronomical relationships of the earth; 
the nature and effects of internal and ex-
ternal earth processes and an introduction 
to the history of the earth and of life upon 
it. Occasional field trips will be included. 
171. EARTH MATERIALS AND MAP 
INTERPRETATION. 
(3-4) Cr. 5. S. 
Prerequisite: 100. 
The classification, description and interpre-
tation of common rock-forming minerals 
rocks and fossils. An introduction to th~ 
analysis of topographic and geologic maps. 
202. SUMMER FIELD WORK. 
Cr. 8-12. SS. 
An eight-week summer camp, required of 
all geology majors. Areal mapping, struc-
tural and stratigraphic analyses. Written 
report with appropriate illustration required. 
203. SPRING FIELD TRIP. 
Cr. 1 each time taken. W. or S. 
Prerequisite: 202. 
The geology of selected regions is studied 
by correlated readings and report presenta-
tion followed by a field trip to points of 
geologic interest in these regions. 
211. OCCURRENCE AND CONSERVATION 
OF MINERAL RESOURCES. 
(3-0) Cr. 3. F. 
Prerequisite: 1 00. 
~YIM;S o.f m~eral resources; their geologic 
dtstnbution m time, space, and environment· 
their manner of occurrence or origin· need 
and methods for conservation. ' 
221. CULTURAL GEOGRAPHY-
EUROPEAN AND AMERICAN. 
(3-0) Cr. 3. W. 
A study of the climate and physical geog-
raphy of Europe, North, Central, and South 
America and their influence on the cultural 
development of man in those areas. Not 
acceptable for credit toward Sciences and 
Humanities group III. 
222. CULTURAL GEOGRAPHY-AFRICAN, 
ASIAN, AUSTRALIAN AND PACIFIC 
ISLAND. 
(3-0) Cr. 3. S. 
A study of the climate and physical geog-
raphy of Asia, Africa, Australia, and the 
Paciftc Islands and their influence on the 
cultural development of man in those areas. 
Not acceptable for credit toward Sciences 
and H umanlties group II I. 
261. LIFE IN THE GEOLOGIC PAST. 
(3-0) Cr. 3. W. 
Prerequisite: 100. 
Significant events in the development of life 
upon earth. Principles by which fossils can 
be used for reconstructing environments of 
the past. The pattern and principles of de-
velopment of life as they relate to modern 
fauna and flora. 
301. GEOLOGY FOR ENGINEERS. 
(2-3) Cr. 3. F. 
Fundamentals of the science and engineer-
ing application. Field trips. 
303. UNDERGRADUATE SEMINAR. 
Cr. 1. F.W.S. 
321. WORLD GEOGRAPHY. 
(3-0) Cr. 3. F. 
Prerequisite: 100. 
The character and distribution of the ele-
ments comprising man's physical environ-
ment and the inter-relationships of the man-
environment system. Not acceptable as credit 
toward a major in geology. Not acceptable 
for credit toward Sciences and H umanttleS 
group III. 
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322. ECONOMIC GEOGRAPHY 
(3-0) Cr. 3. W. · 
Prerequisite: 100. 
The character and distribution of natural 
resources; their influence on man and their 
utilization by man. Not acceptable as credit 
toward a major in geology. Not acceptable 
for credit toward Sciences and Humanities 
group III. 
351. MINERALOGY. 
(2-6) Cr. 4. F. 
Prerequisite: Chern. 102. 
Geochemistry of slllcates and other rock-
forming minerals; determinative miner-
alogy. 
352. OPTICAL MINERALOGY. 
(2-6) Cr. 4. W. 
Prerequisite: 351. 
Relationships of structure, symmetry and 
optical properties of transparent crystals. 
Study of principal rock forming minerals 
with polarizing microscope. 
361. INVERTEBRATE PALEONTOLOGY. 
(2-6) Cr. 4. F. 
Prerequisite: 100 or 261. 
Characteristics and relationships of inverte-
brates of fossil record; their use in historical 
geology. Field trips. 
371. PETROLOGY. 
(2-6) Cr. 4. S. 
Prerequisite: 171, 352. 
Physiochemical properties and behavior of 
rocks as a function of their environment. 
Field trips. 
381. STRUCTURAL GEOLOGY. 
(3-3) Cr. 4. W. 
Prerequisite: 100, permission or Instructor. 
Structure of earth's crust and interpreta-
tions of rock structures. 
400. ADVANCED FIELD GEOLOGY. 
Cr. 8-12. SS. 
Prerequisite: 371, 381, 492. 
An eight-week field course for the advanced 
geology major emphasizing advanced field 
techniques and providing the student with 
experience in analyzing geologic field prob-
lems. 
401,402. GEOLOGIC EVOLUTION OF 
NORTH AMERICA. 
(3-0) Cr. 3 each. W.S. 
P..er.equisite: 381 . 
Structural and stratigraphic evolution of 
North America: 401, Pre-Cambrian and 
Paleozoic: 402, Mesozoic and Cenozoic. 
407. GEOLOGIC INTERPRETATION OF 
AERIAL PHOTOGRAPHS. 
fl-6) Cr. 3. S. 
Prerequisite: 202. Hussey. 
Brief introduction to the principles of aerial 
photography and imagery used in qualita-
tive and quantitative analysis of geologic 
features from aerial photographs. 
411. PRINCIPLES OF ECONOMIC GEOLOGY. 
~)Cr.4.F. 
equlslte: 37 1, 381. 
Nature and origin of mineral deposita. 
431. GEOMORPHOLOGY. 
(3-3) Cr. 4. F. 
Prerequisite: 381 . 
The interrelationship between geomorphic 
processes and earth materials In the de-
velopment of landforms; the use of land-
forms In the interpretation of recent geologic 
history. Saturday field trips. 
310 Description of Courses 
490. SPECIAL PROBLEMS. 
Cr. 2 to 4 each time elected. F.W.S. 
Prerequisite: Elementary geology, pennis-
slon of department head. 
H. Honors Program. 
492. STRATIGRAPHY. 
(3-3) Cr. 4. S. 
Prerl'quisite: 371. 
Principles of mterp retmg the geologic rL't ord 
""•gmfiLant cvenll; of the gcologK pa~t 
COURSES PRIMARILY FOR GRADUATE STUDENTS, ma1or or mmor, open to 
qualified undergraduates 
501. 
512. 
5:J I. 
535. 
SEMINAR. 
Cr. I l'ach timl' eJl'Ctl'<l. F .W .S. Staff. 
ADVANCED ECONOMIC GEOLOGY. 
(3-0) Cr. 3. Alt. W. 
Prl'requi~He: 411. 
(:eulogy applied to mining, sJglllllumt dL·-
posJts and distrids 
QUATERNARY GEOLOGY. 
(3-0) Cr. 3. Alt. S. Offered 19~8.. . 
Pn•n•qubitl•: 4:J I and perm1ss1on of m-
structor. Palmquist. 
Thl' usc and interpretation of vanatwns m 
the character of landforms, Sl'dlmcnts, and 
fossils in the n•<:onstruction ol quatl'rnary 
events and environments !-laturda) and 
weekend field trips 
GROUNDWATER GEOLOGY. 
( 2-3) Cr. 3. All. W. 
!Jrerequisite: C .E. 304, Geophys. 440, 
Sendlein. 
Occurrence and distribution of subsurface 
water; nature of conducting media. 
5!11 ADVANCED MINERALOGY. 
(2-:J) Cr :J. Alt. S. OffL•n'<.l 19()8. 
Prl'requisitl': :J52. Biggs. 
!-ltructural, chemll·al and paragL'nl'lll rd...1 
tionships of common rock-forming mmerals 
561. VERTEBRATE PALEONTOLOGY 
(3-3) Cr.4. Alt. W. Offered 1968. 
Pren•quisitc: :J61. Zoul. 224 or equivall'nt. 
Permission of instrut·tor. Vnndra. 
The (cranial, dental and pustnaniall uwr-
phology, taxonomy. evolution and d1stnbu 
lion of fossil vertebrates ~ 1th em ph a~•~ on 
the mammals 
!165 INVERTEBRATE PALEONTOLOGY. 
(2-6) Cr.4. Alt. W. Offered 1009. 
Prerequisite: 361. 
Appli<:ation of paleontology to stralig raphiL 
correlation and interpretatiOn of l'aleozo1c 
earth history F1eld trips. 
ilHl. ADVANCED STRUCTURAL GEOLOGY. 
(2-:J) Cr. :J. Alt. F. 
Pn•requi~ill': :J81. Lembh 
Hl'\'ll'W of <.urrent theones of ro<.k dL•Iornw 
t1on and ad\ anced problems in metunwr 
phiL, 1gneous and sedimentary structures 
ilHO SPECIAL TOPICS. 
Cr. 1-4l'ach limt• cll'<ll•d 
Pn•n•qu1site: PL•rmissiun ofdt'(>Ctrtmcnl head. 
ll71. fi72. ADVANCED PETROLOGY AND 
PETROGRAPHY. 
(2-6) Cr. 4 each. 671: Alt. F. Offered 1968. 
672: Alt. S. Offered 196~. 
Prt>n·quisite: :n1. Bigg~. Ro.\. 
b71 Igneous and metanwrphll rolk~ b7:2 
....,l'dllllL'Iltar~ rocks. held trip~ 
fl75 ROCK DEFORMATION. 
( :2-6) Cr. 4 All W. Offt•n'<l HH1H. 
Prcrl'quisilt•: ()71, Gt•ophy~i(·~ 440. St•llt•rt. 
St•nd IL•i n. 
Theory and experimental conditions for 
rock deformation including methods of 
analysis applying dislocation theory. 
liHil GEOTECTONICS. 
(:J-0) Cr. a. Alt. F. ont.·red 1969. 
Pn·n•qubitt•: 371.381.492. Hus~t·y. Roy. 
The distribution and dvnanlll h1~torv of 
sedimentary basms and. mountam rai1ge~ 
of the ~ o rld 
COURSES FOR GRADUATE STUDENTS, major or minor 
690. SPECIAL TOPICS. 
Cr. 1 to 3 each time takl'n. 
A Geomorphology. Hussey, Palmquist. 
H Stratigraphy Vondra. 
('. Paleontology Vondra. 
D. Petrology and Petrography Biggs, 
Lemish, Roy, Seifert. 
E. Dynamic and Structural Geology Hus-
sey, Lemish, Roy. 
F. Geochemistry. Biggs, Lemish. 
G. Geophysics Sendlein. 
H Water Resources. Hussey. Sendlein. 
I. Rock Deformation. Seifert. 
Geophysics 
695. RESEARCH. 
Cr. 1 to 3 each time taken. 
A (;comorphology. Hussey, Palmquist. 
B Stratigraphy. Vondra. 
(' Paleontology Vondra. 
D. Petrology and Petrography Biggs, 
Lemish, Roy. 
E Dynamic and Structural Geology. Hus-
sey, Lemish, Roy, Seifert. 
F. Geochemistry. Biggs, Lemish. 
(; Geophysics Sendlein. 
H \\'ater l{esources Hussey, Sendlein. 
I Hock Deformation. Seifert. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
206. AGRICULTURAL METEOROLOGY 
(Agron. 206) Se-e Agronomy. 
309. INTRODUCTION TO GEOPHYSICS. 
(3-0) Cr. 3. S. 
Prerequisite: Geol. 202, Phys. 113 or 223. 
Application of rhysical principles to the 
determination o subsurface rock structure 
andfor boundaries. Area of study includes 
seismology, gravitometry, magnetometry, 
and the techniques of electrical and radio-
activity surveying. 
345. DESCRIPTIVE METEOROLOGY. 
(3-0) Cr. 3. F. 
Prt.>requisite: Phy~. 112 or 1:i3 or 222 
Significant \\ eather prucesst·~ ( 'ompus1t1on 
and structure ul th~ atmo~phcr~. nmdl·n~a­
twn and precipitation, '' ind-pn·ssurc rela-
tions, a1r masses and front~. cyclone~ and 
antl-cydon~s. 
346.347.348. GENERAL METEOROLOGY. 
( 3-:n Cr. 4 eat"h. Yr. 
Prerequisite: 346, 347; Phys. 113 or 223; 
Math. Ill: 348; Moth. 112. 
341. Composllion and structure of tht• at-
mosp!lere; h~drostatics, tht•rmodynanm·s. 
stability. radJahon and heat balanl..'l' mt•te-
orological observatwns and mstru~1ents, 
weather maps, codes and charts ~4:l 
Equataons of motaon, geostrophac gradwnt, 
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th~rmal und ll>allobarK \\Jlldl!, uar 11Hl~l!l'S, 
front~. l)dlllll'!! and untH·vdom·:. .J4.1 
I •l·m·ral urlulutJun. turbulL·til'l', nll\dl·nsa 
rwn and prt'<'IPJiutiun, utmol>piH•ri< t•IL'l lrtl 
1ty and optiL~. LilnHttll llul·tuut1un~ 
40H. CLIMATES OF THE CONTINENTS 
(AJ.{run. 40H) S1'<' AJ.{ronurn~ 
440. PETROPHYSICS. 
(2-2) Cr I W. 
Prerequisite: Geol. 202, 371, 381; Math. 
213, Phys. 223 or permission of Instructor. 
,\ l>llld) of tlw ph) ~II..'Ul propcrlil·~ ol rm.k:., 
1mludlllg puru~lt). pl·rmL'IIbllit). dul>IIL 
prupL·rtll'~. and hut! and l'll'lllll'Ulcnnuull 
1\11) l:u1.kl> \\Ill bl· liludH·d through lub-
oratory investigations to estublish their rt'-
lationship to natu raJ geologic' mnt~rial.s und 
processes 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
508. MICROMETEOROLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: 342. 
Fundamental metcrorological procesl>l'M o<.·-
cunng in the layer of a1r ncar the ground. 
ECONOMICS 
heat cxl.hung~. rudiom:ti\'C trun!!lt•r. "ull'r 
\ apor tran~fL·r lni1Ul'llll' of tupov;ruph), 
\ L'gctal1un lll\ l r und ~lllllundlllllll~ un llw 
mil rola) l'r 
Karl A. Fox, Ph.D., Head of the Department 
Professon;: Ira \\'. Arthur, Ph.D.; A. (;ordon Ball, Ph.D.; Haymond H. Beneke, Ph.D., 
Harold W. Davey, Ph.D.; Eber \\'. Eldridge, Ph.D.; Lehman B. Fletcher, Ph.D.; \\'ayne 
A. Fuller, Ph.D.; Earl_ 0. Heady, Ph.D.; Herbert B. Howell, l\1.S.: l•:lizabcth E. Hoyt, 
Ph.D.; Donald R. Kaldor, Ph.D.; Lee H. Kolmer, Ph.D.; (;eorgc \\'. Ladd, Ph.D.; :\1argurct 
I. Liston, Ph:D.; Dudley G. Luckett, Ph.D.; \\'ilbur H. :\1aki, l'h.l>.: \\'illiam (;, :\1urray, 
Ph.D.; Wallace E. Ogg, Ph.D.; Arnold A. Paulsen, Ph.D.; Frank Hobotka, i\LS.; .}. T. 
Scott, Ph.D.; J. K. Sengupta, Ph.D.; Geoffrey S. Shepherd, Ph.D.; Everett (;. Stoneberg, 
M.S.; James R. Strain, Ph.D.; Samuel H. Thompson, Ph.D., (Emeritus); Erik ThorbLockc, 
Ph.D.; John F. Timmons, Ph.D.; Paul Van Moesekc, Ph.D.; ,James ,J. Wallat·c, B.S.: \\'at-
lace \Vright, Ph.D., (Emeritus). 
Assoctate Professors: C. Phillip Baumel, Ph.D.; EugeneA. Brady, Ph.D.: Hang-Sheng Cheng, 
Ph.D.; Neil E. Harl, Ph.D.; Bob R. Holdren, Ph.D.; Edward B .. Jakubauskas, Ph.D.; Sydney 
C. James, Ph.D.; Charles vV.l\1eyer, Ph.D.; Hobert\\'. Thomas, Ph.D., Donald \\'inkclmann, 
Ph.D. 
Asststant Professors: James 'A'. Christian, Ph.D., Paul D. Doak, l'h.l>.: (;enc Futrell, Ph.D.; 
Richard C. Maxon, Ph.D.; William C. Merrill, Ph.D.; Neil A. Palomba, Ph.D.; James 
R. Prescott, Ph.D.; Dennis R. Starleaf, Ph.D.; ,James Stephenson, Ph.D.; Hylke Van de 
Wetering, Ph.D. 
Instructors: James H. Booth, M.S.; (;unars Dambc, B.S.; Harold D. Dickson, B.S.; Arnold 
M. Faden, B.A.; Mary H. Faden, B.A.; Richard !\t. (;allehcr, B.S.; Uavid 1-:. Hansen, 
M.S.; John M. Leyes, M.S.; ,Josephine M. McElhone, B.A.; Walter E. Mullendore, M.S.; 
William B. Owens, BA.; Catherine A. Palomba, M.A.; Stahis Panagides, M.A.; David 
L. Schultz, B.S.; Arthur J. Stoecker, B.S.; ,Julian H. Taylor, B.A. 
Opportunities for Undergraduate Study 
Programs of study offered in both the College of Agri~lture and the College_ of 
Sciences and Humanities are outlined in this section. InformatiOn for students who w1sh 
to specialize in the study of international affairs while majoring in economics may be 
found under the heading Internatwnal Serutce ProJ.(ram.o; 
312 Description of Courses 
College of Agriculture 
For undergraduate curriculum in agricultural business leading to the degree Bachelor 
of Science, see College of Agnculture, Curncula. 
Students majoring in agricultural business must develop one minor but may include 
two in their academic program. One minor must be selected from the following: economic 
analysis, farm management, marketing management, public policy and agricultural com-
munications. The other minor may be in related departmental areas. The curriculum 
prepares students for advanced studies and for careers in farm credit and appraisal, agri-
cultural marketing industries, commercial farm management, independent farming, research 
for business firms, agricultural journalism and communication, agricultural extension, 
and government service. 
A student preparing for the study of law may complete three years of study under 
the agricultural business curriculum, followed by one year in a recognized law college, 
after which the degree Bachelor of Science will be awarded by Iowa State University. 
Courses open to undergraduate studcnts m the College of Agriculture for minor credit: 
2~2. 304, 305, 307, 308, 32~. 330, 335, 403, 405, 40~. 410, 411, 421, 430, 431, 432, 
434, 435, 436, 440, 441, 444, 445, 44 7. 451, 455, 456, 461' 462, 466, 4~9. 
College of Sciences and Humanities 
For undergraduate curriculum in sciences and humanities with a major in economics, 
see College of Scumces and Humamttes, Curnculum. The basic sequence of courses is 
241,242,307,308,409. 
,\ variety of programs can be developed Within the economics major depending on 
the interests and career goals of the ind1v1dual students. All of the~e programs are based 
on the required sequence With additional courses chosen to support the students' objectives. 
Among the programs are labor and mdustrial relations, pre-law, general business, mterna-
tional trade and development, urban and regwnal economics, consumer economics, and 
government service and research. :\lany other programs are available. These programs 
have been des1gned to offer substantial flexibility \\:hile providing the student with the 
basic knowledge necessary to pursue h1s goals. 
Opportunities for Graduate Study 
The department offers major work for the degrees !\taster of Science and Doctor of 
Philosophy in economics and agricultural economics and minor work to students taking 
major work in other departments. 
Prerequisite to major graduate work in the department IS the completion of undergradu-
ate work in economics, mathematics, statistics, sociology and other social science and 
technical subjects, substantially equivalent to that required ofundergraduate students major-
ing in agricultural business or economics, consumption economics, general economics or 
industrial economics at this institution. 
The foreign language requirement for the degree Master of Science may be waived 
upon recommendation of the department head. 
Cooperative programs of study may be arranged with the l'niversity of Iowa Col-
lege of Law ot with other recognized institutions. 
The department is a cooperative department in the industrial relations program. 
See Industrial Relations. 
Open to graduate students for minor only: 307, 308, 403, 405, 409, 410, 411, 415, 
421, 430, 431, 434, 435, 436, 440, 441, 444, 445, 447, 451, 455, 456, 461, 462, 466, 
470,471,488. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
• Jill. ORIENTATION IN AGRICULTURAL 
BUSINESS. 
( 1-0) Cr R F. 
I tl'ld or ugrtt·ulturull'UliHltnll:. 
• 1~1. AGRICULTURAL ECONOMICS. 
(3-0) Cr. :J. F. 
l<ulc of agn<.:ulture tn the Amenu1.n ecun-
om~ lntrodu<.:tJUn to the e<:unumics of agn-
tultural produ<.:tiun and markctmg 
• 130 ELEMENTS OF FARM 
MANAGEMENT. 
f3-~) Cr. 4. F.W.S. 
Restrh:led to freshman ur sophomure das-
sifil·atiun. 
,\ studt•nt tannot tount nt•dlt for both 1:w 
and 3:Hl toY. ard a degret• ,\ppllcatlllll of 
t'l'UIHJmK pnnclplt·~ to organiJ.at1on and 
management ul a farm Hudgetmg. slt.l' of 
busmes~. ch01ce of cntcrpn~t·. timmg of 
production, farm labor utllll.atwn. f.trm 
layout~. lea:.t·~ and I arm t n·d1t 
• I !JO. SUPERVISED PRACTICE 
Cr. l tu 12 F .SS. 
Pren>quisitt•: 9 credits in Enm. 
TY.elve to 24 Y.eck~ of full-tmw ubM·n atwn 
and supcrvi~ed expcricm·c 111 the emplo) of 
selt'l'tcd agncultural bu~mt·sses :\ot mon· 
than (j credits .,.. Ill appl) toY. ard a B ~ 
degree 
241, 242, 243. PRINCIPLES OF ECONOMICS 
(3-0) Cr. 3 each. F.W.S.SSI.SSII. 
24_1 '\at1on~lmcome, cmploynwnt.gent·rul 
pncc level l onsumption, 111\'t•stnwnt. gm 
ernment spending. banking and mo1wturv 
!actors 111 mflatiun and depression 1·\·dt·nil 
Heserve and government stabiht.atlon 
pulldcs 242 l'nces and markl'l~ l onsumt•r 
wants and household spending l'ruduct1on 
and marketing by busim·ss firms lntt•r 
natwnal tradt• :\1onopoly and lis n·gula 
tiun lntome d1stribut10n and taxation 24.! 
Economlt gnmth and development (om-
paratl\'l' ccun~mu.: ~ystem~ Public policy 
w1th respect to Industrial strul'ture and per 
forma nee 
• 292. MARKETING BUSINESS OPERATIONS. 
( 3-2 ) Cr. 4 . F .S. 
Prerequisite: 6 cn><Hts in E<·on 
,\ppliLatiUn ol anountmg and bus1m·ss 
management to the operatJUnofagnt"ultural 
murketmg and punha~mg plants l ~e of 
plant rt.'l'urds. forms and ~tutemcnt~. mer 
thandJsmg, emplo¥,l'l' supen·1s1on and pro-
ductiOn plan \ bit~ to n·prc~enta\1\ l' 
bU~llll'S~e~ 
:W4. MONEY AND BANKING 
(3-0) Cr. 3. F.W.S.SSII. 
Prerequisite: 242. 
l'ri.nuplc~ of monl') and t n·d1t. pnm1plt'S 
of bank management, mcludmg the bankl·r 
l'Ustomer rclatwnsh1p. non-bunk fin am wl 
111stitut1ons. central bankmg and rnonl'tar~ 
pulil·y 
305. LABOR ECONOMICS AND LABOR 
RELATIONS. 
(:l-0) Cr. 3. F.W.S.SSII. 
Pn•requisile: 242. 
Development, orgamzation and structure 
of American trade unions !\tanagernent 
organization for mdustrial relations. Prub 
lems, policies and procedures m contempo-
rary collective bargaining Elementsofwage 
and employment theory. Social insurance 
306. COMPARATIVE ECONOMIC 
SYSTEMS. 
(3-0) Cr. 3. F. 
Prerequisite: 242. 
Comparison of the ecunom1c thcont·~ of 
communism, demouatic socialism, fausm, 
capitalism and relevant alternativ_e form!> 
of economic orgamzation, operauun and 
performance of Russian, American. Bnhsh 
and other economies, cho1ce of systems 
at different levels of economic and industrial 
growth. 
307. 308. PRICES AND RESOURCE 
ALLOCATION. (3-0) Cr. 3 each. 307: F.W.SSI; 308; W.S. 
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SSIJ. 
Prr•n•quslte: 307: 242; 308: 307. 
I ht•or~ of tonsumptiun und of the bU!>Ille~s 
firm. t·umpctith·t• nnd monopolistic markt•ts. 
distribution of mcumc, gt•m•rnlt'Quillbrium 
of thl' prit ing s~ stt•m 
:H3. CONSUMPTION ECONOMICS. 
(3-0) Cr. 3. S. 
Prcreoulslte: Two quurter11 or l"Conomil'K. 
( 'on~umt•r's chmcc, t•onsumptiun und tht• 
market. standards of living, men11urcment 
of consumption, efk-cts of technological 
chungt• 
• 329. FARM ACCOUNTING AND BUSINESS 
ANALYSIS. 
(2-2) Cr. :J. F.W.S. 
Prcrequlsltt•: 4 l'rt>dlts In Enm. 
l'u rposc and methods of keeping farm 
rt'l:urds, pruccdun•s m Ul'l'uunting, in<.·onH' 
and JH'I worth stutl'mt•nts, ust• uf dfidt•m·~ 
factors. analvs1s of tin• furm buslrwss, und 
tht• usc of a<.'l:ounts fur tux purposes 
• a:lo. FARM MANAGEMENT AND 
ORGANIZATION. 
(3-2) Cr. 4. F.S. SSJ. 
Prcrl'QU!Kite: 242. 
,\ student cunnnt l'ount credit lor both I.HI 
and :J30 toward u degn•c Organization und 
management of a farm with cmphnsis on 
usc of t'Conomic principles Jo:nterpri11e sdl'<.' 
lion, siZl' of business, budgt•tlng, lt•ust•s, 
layout and farm analysis 
• 3:l5. AGRICULTURAL MARKETING. 
(3-0) Cr 3. F.S.SSI. 
Prerequlsllt.•: 242. 
Estimating prnspt'<.·tivc demands for furm 
produt·ts in relation to supplies, inpruving 
the al:t·urat·y of the system that n•fi<.'Cts 
consumers' demands to producers, rcdudng 
thl' costs and increasing the efficiency of 
markt·ting 
• 403. MARKETING LIVESTOCK AND MEAT. 
(An.Scl. 403) (3-0) Cr. 3. S. 
Prerequisite: 242. 
!'he demand. supply, and distribution of 
livestock and meat Analysis of changes In 
marketing methods; grades, values, prices 
and costs. One all-day field trip. 
405. PUBLIC FINANCE AND FISCAL 
POLICIES. 
(3-0) Cr. 3. F.S. 
Prerequisite: 242. 
Economic aspt'l'ts of public t-xpendltures, 
public burrowing and taxation with special 
attention to incidence of taxation, debt 
creation and federal-state-local fiscal inter· 
relationships. 
409. NATIONAL INCOME AND 
EMPLOYMENT. 
(3·0) Cr. 3. F .W .S. 
Prerequisite: 242. 
Business Investment nuctuatlons and other 
determinants of national income and em-
ployment c;overnmcnt spending, taxing and 
monetary policies for economic stabilization 
410. COMPETITION IN THE AMERICAN 
ECONOMY. 
(3-0) Cr. 3. S. 
Prerequisite: 308. 
Factors determining competitive behavior 
in representative American industries; eco-
nomic aspects of social evaluation of com-
petitive performance. 
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411. ECONOMICS OF UNDERDEVELOPED 
NATIONS. 
(3-0) Cr. 3. F. 
Prerequisite: 307, 409; or 242 and per-
mission of Instructor. 
Analysis of capital formation and capital 
l\llocation problems, relation of transporta-
tion, communications and resource avail-
~:tbility to development, population and 
education problems as they relate to growth 
415. ECONOMICS OF CONSUMPTION. 
(H.Mgt.415) See Home Management. 
• 421. AGRICULTURAL COOPERATION. 
(3-0) Cr. 3. W. 
Prerequisite: 242. 
General survey of cooperative activities, 
with special reference to agriculture; kinds 
of cooperatives, methods of organization 
and operation, principles, legal require-
ments; economic possibilites and limitations 
of cooperation. 
• 430. ADVANCED FARM ORGANIZATION 
AND MANAGEMENT. 
(2-2) Cr. 3. F.S. 
Prerequisite: 242; 130 or 330. 
Applications of budgeting and linear pro-
gramming to planning organizations for 
varying soil, market, capital, tenure and 
farm size situations. 
•431. ECONOMICS OF REGIONAL FARM 
PRODUCTION. 
(3-0) Cr. 3. W. 
Prerequisite: 242; 130 or 330. 
Theory of production location; regwnal 
production and adjustment oroblems in the 
(;n~at l'lains, Cotton lh•lt, Dairy lh•gion, 
Corn Belt, and other regions, efficiency of 
resoun-e usc m the agricultural industry 
•432. MANAGEMENT OF TENANT 
OPERATED FARMS. 
(2-0) Cr. 2. W. 
P.-erequlslte: Senior classification: 130 or 
330. 
Business techniques; application of economic 
principles to the operation of rented farms, 
worlting relationships with farm tenants 
Two all-day field trips. 
• 434. LAND RESOURCE ECONOMICS. 
(3-0) Cr. 3. F.S.SSI. 
Prerequisite: 242. 
Land resources, including soil, water, 
forests locations, etc, in the production 
prm:ess Land rcsou rces and population 
Interrelationships. Types and intensities of 
uses including urban, recreational, agri-
cultural, private and public interests Land 
resource uses and tenure policies, conserva-
tion. 
• 435. AGRICULTURAL FINANCE. 
(3-0) Cr. 3. W. 
Prerequisite: 242. 
Financial requirements of individual 
farm('rs and of farm cooperative organiza-
tions Farm nedit poliq Farm Credit 
Administration and other lending institu-
tions. Field trips 
•436. AGRICULTURAL MARKETING 
ANALYSIS. 
(3-0) Cr. 3. W. 
P.-erequlslte: 308, 335. 
Analysis of demands, costs and efficiency 
in agricultural marketing, processing and 
farm supply organizations. Analysis of th(' 
price making processes as related to agri-
cultural commodities Effects of industry 
organization and government programs 
• 440. APPRAISAL OF FARM REAL EST ATE. 
(2-3) Cr. 3. S. 
Prerequisite: 242, Agron. 154. 
Land appraisal with emphasis on valuation 
procedure. Hdatwnship of farm prices, 
taxes, and interest rates t(l value Appraisal 
reports. 
441. MANPOWER ECONOMICS. 
(3-0) Cr. 3. W. 
Prerequisite: 305. 
\\'age theories and processes of wage deter-
mtnation, economic and institutional forces 
d\!termining the level and composition of 
labor supply and demand, manpower im-
plkataons of automation; labor mobility, 
governmental manpower policies 
444. MANAGEMENT, THEORY AND 
PRACTICE. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 308 or 242; Math. II 0. 
An analytical approach to busmcss man-
agement and policy formulatiOn in business 
firms Busmcss dl'Cision making with the 
aid of organization theory, linear program-
mmg, statastical techniques, and other ele-
mentl> of operations research 
445. COLLECTIVE BARGAINING. 
(3-0) Cr. 3. F.W. 
Prerequisite: 305. 
l'heor) and practice of collt•ctive bargam-
mg F.t:onomk effects ol collective bargain-
ing l'roblems an admamstratwn of contracts, 
mcluding analysis (>f gnevance arbitration 
and impact of public policy on labor re-
lations 
*447. INTRODUCTION TO AGRICULTURAL 
POLICY. 
(3-0) Cr. 3. F.W. Alt. SSI. Offered 1967. 
Prerequisite: 242 
Introductory analysis of effiuency and m-
come problems Ill American agriculture. 
descriptiOn and appraasal of pril-e support 
programs, t·onl>ervataon programs and 
programs to aid low-income familit•s 
•451. AGRICULTURAL LAW. 
(3-0) Cr. 3. W. 
Prerequisite: Senior dassification 
The legal framework impingang upon dt•-
ctsaon m1:11ting by farm firms, famalacs and 
indaviduals laabilitacs, real and personal 
property, contractl>, unaform commerdal 
code, organizataon of farm firms, mtt.•r-
generataon property transfers, water laY., 
fence law, federal and state regulatory pow-
ers, insurance, income tax and social se-
curity. 
455. INTERNATIONAL ECONOMICS. 
(3-0) Cr. :3. F.W.S.SSI. 
Prerequisite: 242. 
Principles of international trade, exchange 
rates and balance of payments adjustments 
Commercial and fon·1gn investment polacaes. 
Foreagn trade and Amencan agriculture 
and industrv 
4S6. INTERNATIONAL FINANCE. 
(3-0) Cr. 3. W. 
Prerequisite: 242, 304 or455 recommended. 
!\1t•thods of fmancing international trade 
The foreign ext·hange and the gold stand-
ard 1 nternational fmancial institutaonl>, 
short- and long-tt·rm capital movements, 
1:1nd problems of internataonal liquadaty 
461. 462. ECONOMICS OF URBAN FORM 
AND CITY PLANNING. 
(3-0) Cr. 3 each. 461 S.; 462 F. 
PrPreouisitt>: 242: Math. 110. 
461. Theories of urban development, city 
typology and measurement; land-use analy-
sis, commuting and trade pattcrns;structure 
of the metropolitan community. 462 Cost 
benefit analysis applied to urban problems 
-congestion, blight, pollution, discrimina-
tion, level of municipal services; fmancing, 
patterns developing from alternateplanning 
strategies. 
466. RETAILING. 
(3-0) Cr. 3. S. 
Prerequisite: 242. 
Economic nature of retailing, retail market 
structure; store organization; merchandising 
and pricing policies; retail control. 
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• 470. FOREST ECONOMICS 
(For. 470) See Forestry. 
488. FAMILY FINANCE. 
(H.Mgt. 488) See Home Management. 
499. SPECIAL PROBLEMS. 
Cr. I to 5 each tbne taken. F .W .S. 
Prerequisite: 242, senior classlflcation. 
• A. Agricultural Economics. 
B. Economics. 
H. Honors Program. 
---
• Offered by the College of Agriculture. Courses 
not marked by an asterisk are offered by the 
College of Sciences and Humanities. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
506. INTERMEDIATE MACROECONOMIC 
ANALYSIS. 
(3-0) Cr. 3. S.SSII. 
l»rerequisite: 409. Brady, Starleaf 
Determinants of the level of national income 
and employment; measurement, analysis, 
and control of aggregate economic activity 
Examination of the postulates and policy 
implications of the classical, \\'icksellian 
and Keynesian models. 
507, 508. INTERMEDIATE 
MICROECONOMIC ANALYSIS. 
(3-0) Cr. 3 each. 507 F.W.SSI; 508 W.S. 
ss1r. 
.Prerequisite: 308. Fletcher, Winkelmann, 
Cheng 
Analysis of production function, behavior 
of frrms in perfect competition, theory of 
consumption, concepts of optimal alloca-
tion of resources, distribution of income 
Behavior of frrms in nonperfectcompetition 
•510. LAND RESOURCE USE AND 
CONSERVATION. 
(3-0) Cr. 3. Alt. W. and SS. Offered SS. 
1968. 
Prerequisite: 308or434. Thomas, Tbnmons 
Land resource classification and economic 
limits of disinvestment in water, soil, forests, 
minerals, etc. Meaning of conservative and 
use limits. J:t~onomic J:~rinciples applied to 
land resource use. Appraisal of public con-
trols, public programs and group action 
• 512. AGRARIAN REFORM AND 
ECONOMIC DEVELOPMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 307 or 334. Tbnmons 
Meaning of economic development, un~er­
development, overpopulation, agranan 
structures as obstacles to economic develop-
ment. Improving agrarian 
1
Structures 
through national, regional and United Na-
tions actions. 
520. FOOD ECONOMICS. 
(H.Mgt. 520) See Home Management. 
• 531. AGRICULTURAL MARKET 
ORGANIZATION AND BUSINESS 
BEHAVIOR. 
(3-0) Cr. 3. F. 
Prerequisite: 507. Fletcher, Scott . 
Critical review of the theory of mdustry 
organization and frrm behavior; analysis ?f 
the structures and competitive processes m 
agricultural product and factor markets; 
evaluation of economic performance under 
alternative normative criteria; legal re-
straints and marketing control programs. 
*532. QUANTITATIVE METHODS IN 
AGRICULTURAL MARKETING 
RESEARCH. 
(3-0) Cr. 3. W. 
l»rerequisite: 507, Stat. 402. Ladd 
Examination of models and theories from 
economics and other social sciences relevant 
to marketing and forecasting problems; use 
of these models and theories for hypothesis 
formulation; selection and use of quantita-
tive techniques. 
• 533. RF~EARCH DESIGN IN 
AGRICULTURAL MARKETING. 
(3-0) Cr. 3. S . 
l»rerequlslte: 507. Fletcher, Doak 
Current problems in agricultural markets 
and marketing; integration of theory, mod-
els, techniques and data in problem formula-
tion; role or information ln decision proc-
esses; research objectives, organization and 
financing-state, federal and industry; dis-
semination and application of researcn find-
ings. 
535. ECONOMIC DEVELOPMENT AND 
TRANSFORMATION OF 
AGRICULTURE. 
(3-0) Cr.3. Alt. W. Offered 1968. 
l»rerequlslte: 507. Heady 
Helation of economic growth to factor prices 
and the technological and firm structure; 
firm behavior and aggregate response in 
product supply and faC'tordemand;develop-
mcntal needs for transformation of agri-
culture and resource mobility, supply and 
resource problems under different stages of 
development; policy needs for alternative 
problems In development. 
536. BUSINESS FLUCTUATIONS. 
(3-0) Cr. 3. Alt. F. Offered 1969. 
Frerequisite: 409 or 506. Brady, Starlear 
General fiuttuations in production, employ-
ment, prices, and incomes: their scale and 
importance; principal explanations sug-
gested, proposed remedies. 
537. LINEAR ECONOMIC MODELS. 
(3-0) Cr. 3. F. 
Frerequlslte: 307, Math. 102 or 104. Ladd 
Selected applications of mathematics to eco-
nomic problems; includes game theory, linear 
programming, and input-output analysiJI 
538. ELEMENTARY ECONOMETRIC 
STATISTICS. 
(Stat. 538) See Statistics. 
539. OPERATIONS RESEASeeRC
8
H !-1
1
r:THODS. (Math. 539, Stat. 539) tat.s a:s. 
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540. OPERATIONS RESEARCH METHODS 
AND ECONOMIC ANALYSIS. 
(Stat. 540) See Statlstlcs 540. 
• 541. AGRICULTURE IN THE WORLD 
ECONOMY. 
(3-0) Cr. 3. SSII. 
Prerequisite: 242. Kaldor 
International comparison of development, 
adaptation, lnstablllty and Income prob-
lems In agriculture; world agricultural spe-
cialization and trade; policies of food im-
porting and exporting nations and role of 
national and International agencies In agri-
cultural development. 
• 548. QUANTITATIVE AGRICULTURAL 
PIUCE ANALYSIS. 
(3-0) Cr. 3. F. 
Prerequisite: 307. Doak, Scott, Shepherd 
Measurement of supply and demand for 
agricultural products. Integration of govern-
ment reports into outlook Information for 
planning purposes by agricultural producers 
and marketing firms. Collection and analysis 
of price and quantity information. 
550. INDUSTRIAL STRUCTURES AND 
COMPETITION. 
(3-0) Cr. 3. F. 
Prerequisite: 508. Fletcher, ~rill 
Business concentration in the American econ-
omy; structures and competitive practices of 
particular industries; mergers, vertical and 
horizontal integration; measurement and 
evaluation of competition and monoply, 
economic problems of public control of 
competition. 
551. MONETARY THEORY. 
(3-0) Cr. 3. F. 
herequislte: 409 or 506. Christan, Luckett, 
Stephenson 
The classical quantity theory of money; the 
Keynesian monetary theory; classical, 
Swedish, and Keynesian theories of interest; 
the "new" quantity theory of money; the 
Gurley-Shaw theory of finance; the port· 
folio approach to monetary theory. 
552. ADVANCED MONEY AND 
BANKING. 
(3-0) Cr. 3. W. 
Prerequisite: 304. Christian, Luckett, 
St~henson 
Tfieory and structure of commercial bank-
ing, the money and capital markets, finan-
cial Intermediaries, and the Treasury with 
respect to central banking and monetary 
policy. 
554. THE PUBLIC ECONOMY. 
(3-0) Cr. 3. F. 
!Jrerequislte: 507. Meyer 
Determination of public expenditure and 
tax policies; tax structures and shifting and 
incidence of taxes; policies and methods of 
Income redistribution; fiscal policies and eco-
nomic stablllzation. 
555. ADVANCED INTERNATIONAL 
ECONOMICS. 
(3-0) Cr.3. W. 
Jlrerequlslte: 307. Thorbecke, Cheng 
Modem theory of international pricing and 
allocation; foreign trade multiplier and In-
ternational monetary equilibrium; problems 
of international economic stability, multi-
lateral trade and economic development 
556. REGIONAL ECONOMICS. 
(3-0) Cr. 3. F. 
Prerequisite: 508. Maki, Prescott. 
Theories of regional growth. Characteristics 
of viable economic regions. Spatial-
economic models of urban and resource 
development. 
557. ADVANCED INTERNATIONAL 
FINANCE. 
(3-0) Cr. 3. S. 
l>rerequisite: 409; 506 and 555 recom-
mended. Cheng, Luckett. 
Theory of foreign exchange, mechanism of 
adjustments in the balance of payments, 
exchange speculation and the forward ex-
change market, selected topics in inter-
national monetary policy. 
560. WELFARE ECONOMICS. 
(3-0) Cr. 3. F. 
Prerequisite: 508. Holdren. 
Pareto optimality and the various com-
pensation principles. The axiomatic ap-
proach to the derivation of social welfare 
functions. The relation between ethics and 
welfare economics. 
• 561. AGRICULTURAL RESOURCE AND 
INCOME PROBLEMS. 
(3-0) Cr. 3. F. 
Prerequisite: 308. Kaldor. 
Analysis of adjustment, instability and in-
come problems and their interrelationships; 
forces of agricultural dis-equilibrium, 
adaptability of the farm industry; sources 
of short-run price and income mstability; 
farm family income problems related to 
structural imbalance and inadequate re-
sources. 
• 562. AGRICULTURAL PRICE AND INCOME 
POLICY. 
(3-0) Cr. 3. W. 
Prerequisite: 561. Ball, Kaldor, Shepherd. 
Short-run and long-run objectives of farm 
price and income policy; analysis and ap-
praisal of agricultural price and income 
programs. 
• 563. CONTEMPORARY ISSUES IN 
AGRICULTURAL POLICY. 
(Govt. 563) (3-0) Cr. 3. S. 
Prerequisite: 447, Govt. 473 recommended. 
Talbot. Kaldor. 
Politico-economic analysis of current agri-
cultural policy issues. A major issueselected 
for analysis in depth. Underlying value 
iudgments and empirical relationships 
identified and analyzed Political accepta-
bility of alternative solutions appraised 
564. STATE-LOCAL FINANCE. 
(3-0) Cr. 3. W. 
Prerequisite: 405 or 554. Govt. 310 recom-
mended. Prescott, Meyer. 
Theory of tax expenditure systems in a 
federal fiscal system. Functions of municipal 
and special assessment districts. Functions 
of state government; taxing powers; legal 
basis for expenditures, interstate variations 
and trends in fmancing. Theory of grants-
in-aid; welfare implications of resource 
transiers; effects of attached general purpose 
grants. State-local and federal-local fiscal 
interdependencies. 
566. URBAN ECONOMICS. 
(3-0) Cr. 3. W. 
Prerequisite: 507. Faden. 
His tory of world urban development, eco-
nomic foundations of the city, agglomt!raung 
forces, linkage; theories of city growth-
ring theories, sectoral theories, multiple 
nucleation; city system and urban hier-
archies, coresuburban, hinterland relations 
and size distributions, commuting patterns, 
land-use patterns, CBD functions; metro-
politan problems, transportation, housing, 
congestion and neighborhood effects; city 
and metropolitan planning, design and re: 
newal. 
570. ECONOMIC DEVELOPMENT AND 
GROWTH. 
(3-0) Cr. 3. S. 
Prerequisite: 508. Thorbecke, Sengupta. 
Determinants of real income, resources and 
their productivity in developed and under-
developed areas. Capital formation and 
allocation. Investment criteria; social mar-
ginal productivity; employment absorption. 
Economic growth models. Population 
factors in economic development. Balance 
of payment problems of developing countries 
576. REGIONAL ECONOMIC PLANNING. 
(3-0) Cr. 3. S. 
Prerequisite: 307. Maid, Prescott. 
Regional economic aspects of resource man-
agement; role of economic information in 
physical planning. Problemsofpublicpolicy 
for control and use of natural and human 
resources in regional development. Applica-
tion of systems analysis to public planning 
in river basis and metropolitan regions. 
588. FAMILY FINANCE. 
(H.Mgt. 588) See Home Management. 
590. ECONOMICS OF COLLECTIVE 
BARGAINING. 
(3-0) Cr. 3. Alt. S. Offered 1969. 
Prerequisite: 508. Davey, Palomba. 
Theorit:s of bargaining power. Economic 
effects of collective bargaining at both the 
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m1croeconom1c and macroeconomic level. 
Union wage pollcy and employment effect 
Wage- price- profit-productivity relation-
ships. Economic aspects of adjustment to 
technological change through collective 
bargaining. 
591. COMPARATIVE TRADE UNIONISM. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 508. Davey. 
Analytical survey of contemporary trade 
unionism in the United States and selected 
Western European countries, with special 
emphasis on the transferablllty of objectives, 
procedure and techniques to freetradeunlon 
movements in newly emerging nations and 
economically underdeveloped areus. 
592. ADVANCED LABOR MARKET 
ANALYSIS. 
(3-0) Cr. 3. S. 
l>terequlslte: 307, or consent or instructor. 
Jakubauskas. 
Advanced research and analysis of current 
problems In wages and labor markets, un-
employment and underemployment, and 
changes in the industrial and occupational 
composition or the labor force 
' 599. SPECIAL TOPICS. 
Cr. 1 to 5 each time taken. F.W.S. 
• A. Agricultural J.o~onomlcs. Staff. 
8 Economics. 
---
.Offered by the College of Agriculture. Courses 
not marked by an asterisk are offered by the 
College of Sciences and Humanities. 
COURSES FOR GRADUATE STUDENTS, major or minor 
605, 606. HISTORY OF ECONOMIC 
DOCTRINES. 
(3-0) Cr. 3. each. Alt. F.W. Offered 1968. 
Prerequisite: 506, 508. Luckett, Starleaf. 
Principal figures in the development of eco-
nomic ideas; contribution of each period 
of economic thought. 605. The Mercantilists 
to the Classical School, inclusive. 606: 
Critics of the Classical School to J. M. 
Keynes. 
614, 615. ADVANCED THEORETICAL 
ANALYSIS. 
(3-0) Cr. 3 each. 614, F., 615, W. 
Prerequisite: 506. VanM~seke, Sengup~. 
614: Axiomatic formulation of matenal 
scarcity. Utility and revealed preference 
Stable local equilibrium of consumer and 
firm. 615: General equilibrium: existence 
and Pareto optimality; activity-analytic ap-
proach; dynamic intersectoralbalance; turn-
pike theorems. Application to work trade 
Extension to imperfect knowledge. 
616. ADVANCED MACROECONOMIC 
THEORY. 
(3-0) Cr. 3. S. 
:l>rerequisites: 506. Brady, Starleaf. 
Macroeconomics; relations between mone-
tary theory and general equilibrium theory 
•630. ADVANCED LAND ECONOMICS. 
(3-0) Cr. 3. F. I 
Prerequisite: 308 or 434. Timmons .• ~ar · 
Supply of and demand for land. Pnnc1ples 
of land utilization; analysis of rent, value, 
tax and location theories. Private and public 
interrelations in land use. 
*634. LAND VALUATION. 
(3-0) Cr. 3. S. 
Prerequisite: 307. Murray. 
Factors determining land value, fluctuation 
In land prices, critical evaluation of ap-
praisal methods 
*635. FARM CREDIT THEORY. 
(3-0) Cr. 3. W. 
l>terequlsite: 307, 308 recommended. 
Murray. 
Farm credlt8ollcles and methods or extend-
ing credit rganlzatlon and operation or 
lending agencies, private and governmental. 
Evaluation of alternative agricultural credit 
systems. 
638. ADVANCED ECONOMETRIC 
STATISTICS. 
(Stat. 638) See Statistics. 
• 641. ECONOMICS OF AGRICULTURAL 
PRODUCTION. 
(3-0)Cr.3.F. 
:l>rerequlslte: 507. Heady. 
Production principles applled to use ofland, 
labor and capital; static and dynamic finn 
theory; farm size; resource and product 
combinations; production location; timing 
of production and conservation; cost struc-
ture; leases and asset control; uncertainity 
and expectations. 
• 642. RESOURCE EFFICIENCY AND 
ALLOCATION IN AGRICULTURE. 
(3-0) Cr. 3. W. 
Prerequisite: 641 . Heady. 
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Efficiency criteria; Inter-industry produc-
tivity comparisons; technological change, 
resource mobility; firm-household inter-
relationships, returns to fll1ll and society; 
causes of and means for eliminating pro-
duction inefficiency. 
645. MATHEMATICAL METHODS IN 
ECONOMIC THEORY. 
(3-0) Cr. 3. S. 
.t'rerequlsite: 508; Math. 304 or 404. 
VanMoeseke, Sengupta. 
Existence theorems of static and dynamic 
general equilibria. Social valuation. Linear 
and non-linear activity analysis. dual 
stochastic and dynamic formulations 
Measurement and the theoretical model 
646. TIME SERIES. 
(Stat. 646) See Statistics. 
• 670. RESOURCE ALLOCATION IN 
FORESTRY. 
(For. 670) See Forestry. 
690. GRADUATE WORKSHOP IN 
ECONOMIC POLICY. 
Cr. 1 to 6 each tbne elected: maxbnum 
total 15 quarter hours. F.W.S. 
Prerequisite: 508. Fox, Thorbecke, Sen-
gupta, Van de Weterlng. 
A year's program, first half devoted to 
study of literature and theory, second hall 
devoted to preparation and presentation of 
research papers Full quarter-self contained 
and may be taken as one course-pre-
requisite to W and S. Students may repeat 
W. and S. but not F. for credit up to maxi-
mum total of 15 quarter hours, for all 
quarters including Fall Theory of eco-
nomic policy. Survey or existing theoretical 
and empirical bases for predicti 1g effects 
of economic policies. Formulation of 
models for the evaluation of the effective-
ness of agencies-at international, national, 
state and regional levels-in carrying out 
their economic objectives. Development of 
new research methods in these areas. 
698. ADVANCED TOPICS. 
Cr. 1 to 3 each time elected. F.W.S . 
Prerequisite: Permission of instructor. Grad-
uate staff. 
Current topics in economic theory and aP.: 
plied economics. Offerings each quarter w1ll 
be selected from the following list: 
A. Capital and Growth. Sengupta. 
B. Theory of the Firm. Holdren. 
C. Consumption Economics. Holdren. 
D. Information Economics and Systems 
Analysis. Faden, Prescott. 
E. Standards of Living. Hoyt. 
F. Urban-Regional Economics Seminar. 
(1 Cr. each tbne elected) Fox, Faden, 
llarl, Maki, Prescott, Thomas. 
G Location Theory. Faden. 
H Legal-Economic Aspects of Antitrust and 
Trade Regulation. Harl. 
Public Policy and Collective Bargaining. 
Davey. 
J Economics of Housing. Staff. 
699. RESEARCH . 
• A Agricultural Economics. Staff. 
B. Economics. Staff. 
• Offered by the College of Agriculture. Courses 
not marked by an asterisk are offered by the 
College of Sciences and Humanities 
EDUCATION 
·Ray J. Bryan, Ph.D., Head of Department 
Professors: Clarence E. Bundy, M.S.; Lowell L. Carver, M.S.; James H. Hilton, D.Sc.; 
Thomas A. Hippaka, Ph.D.; Glenn Holmes, M.A.; Virgil Lagomarcino, Ph.D.; John W. 
Litherland, Ph.D.; .John B. McClelland, Ph.D.; Vilas J. Morford, M.S.; Barton Morgan, 
Ph.D. 
Assocwtc Professors: Russell J. Canute, Ed. D.; Harold E. Dilts, Ph.D.; Trevor G. Howe, 
Ph.D.; 0. Stephen Knudsen, M.A.; Roger L. Lawrence, Ph.D.; Albert M. Sherick, M.S.; 
Merie 0. Wiener, M.S. 
AssiStant Professors: Norman L. Boyles, Ed.D.; Duane Brown, Ph.D.; Walter Diedrick, 
M.S.; Ross A. Engel, Ph.D.; Gordon C. Hopper, Ed.D.; Charles W. Jones, M.S.; George 
A. Kizer, Ph.D.; Richard 1\tanatt, Ph.D.; Gerald A. Parks, M.S.; Eugene E. Robinson, 
Ph.D.; Alvie M. Sarchett, M.S.; \Vallace Schloerke, Ed.D. 
Instructors: Ralph L. Cozad, M.A.; Harold R. Crawford, M.S.; Roger Knuth, B.S.; Donald 
H. Martin, B.S.; Dahlia A. Stockdale, B.A.; Gary \Veede, M.S. 
Opportunities for Undergraduate Study 
For undergraduate curricula in agricultural education and in industrial education 
leading to the degree Bachelor of Science, see ColleRe of Agnculture. Curricula. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science, Master of Edu-
cation and Doctor of Philosophy in education and minor work to students taking major 
work in other departments. Areas of specialization are: a'dult education, agricultural edu-
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cation, education administration, higher education, evaluation, extension education, guidance 
and counseling, industrial education, and philosophy of education. 
Prerequisite to major graduate work in education is preparation substantially equiva-
lent to the completion of one of the undergraduate curricula in education offered at Iowa 
State University and adequate proof that the student ranks above average in scholastic 
ability and promise of vocational competency. 
Open to graduate students for minor only: Ed. 426, Ag. Ed. 466, 467. 
Courses in Education 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. FRESHMAN PROBLEMS. 
{ 1-0) Cr. R.F. W. 
A. Agricultural Education 
B. Industrial Education. 
Opportunities in education; qualifications; 
personal development; how to study. Re-
quired of all students majoring in agri-
cultural education and industrial education 
204. FOUNDATIONS OF AMERICAN 
EDUCATION. 
(3..0) Cr. 3. F.W.S.SSI,SSII. 
Place of education in democracy; American 
public school system; modern objecllves of 
education; legal, personal and professional 
qualifications for teaching. 
305. METHODS OF TEACHING. 
A: (3-0) Cr. 3. F.W.S.SSI.SSII. B: (0-2) 
Cr. 1. F.W.S.SSI. 
Prerequisite: 204, classification in Psych. 
333, enrollment in approved teacher edu-
l"ation program, junior classification. 
Schlocrke. 
A: Current educational methods and their 
subsequent utilization in the classroom. 
Special emphasis on unit planning, ob-
jective formation, and teaching tech-
niques. 
B: Audio-visual Laboratory 
375. THE TEACHING OF READING. 
(5-0) Cr. 5. F.W .S.SSI. 
:Prerequisite: 204, Psych. 333, CD. 366. 
A study of the developmental reading pro-
gram In the elementary school. H Jstorlcal 
development, readlng skills, materials, abil-
ity levels, evaluation, readlng in the con-
tent areas, current controversies. 
417. OBSERVATION AND SUPERVISED 
TEACHING. 
Cr. 3-12. F.W.S. 
Prerequisite: 305, special methods. 
Observation and supervlaed teaching ln pub-
lic schools and junior college. 
426. PRINCIPLES OF SECONDARY 
EDUCATION. 
(3-0\ Cr.3. F.W.S.SSI. 
Prerequislt: 305 or equivalent. Mnnatt. 
Problems of teacher relationships; pupil 
management and guidance; the curriculum; 
extra<Urrlcular activities; trends in educa-
tion; secondary school population; com· 
munlty school; evaluation ofpupll progress; 
codes of professional ethics. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5. F.W.S. 
Prerequisite: Junior classification, quoUty 
point average or 2.5 or more for preceding 
two quartel'IJ. 
A Agricultural Education. 
B. Vocational and Educational Guidance. 
C. Curriculum Construction. 
D. Principles of Education. 
E. Methods of Teaching. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
515. EVALUATION OF EDUCATIONAL 
OUTCOMES. 
530. 
531. 
(0-2) Cr. 2. W.SS. Howe. 
Prerequisite: 15 credits ln Ed. 
Methods of evaluating ed.ucational ~ut­
comes; types of tests and the1r co.nstructlon, 
use and interpretation of educahonal mea-
sures in teaching. 
PRINCIPLES AND PRACTICES OF 
GUIDANCE. 
(2 or 3-0) Cr. 2 or 3. F .S.SSI. 
Prerequisite: 15 credits In Ed. and PSych., 
including 426, Psych. 333. Bryan, Drown, 
Hopper. 
Principles and practices in the guidance 
services· individual inventory, intorma-
tional s'ervices, counseling, placement, .fol-
low-up assisting school staff, and coordma-
tion of school, home and community ef-
forts. 
ANALYSIS OF THE INDIVIDUAL. 
{2 or 3-0) Cr. 2 or 3. W. and SSI. 
Prerequisite: 530, Psych. 440. Bryan, 
Brown, Hopper. 
532. 
533. 
Collection, organization, and Interpretation 
of data pertJnent to the study of puplls ln 
relation to problems of educational and vo-
cational planning and personal adjustment. 
Includes techniques for Identifying and utiliz-
Ing sources of information, and for col· 
lectlng, analyzing, recordlng and mainte-
nance of data about Individual puplla. 
GUIDANCE SERVICES IN THE 
ELEMENTARY SCHOOL. 
(3-0) Cr. 3. S. SSI. 
Prerequisite: EducaUon 530. Brown. 
Overvtew of current practices ln guidance 
at the elementary school level; guidance 
services, roles of personnel Involved and 
the articulation of the elementary and second-
ary school _guidance programs; techniques 
used and differential factors employed in 
organizing the elementary school prOl(ram. 
COUNSELING HIGH SCHOOL 
STUDENTS. 
(2-2) Cr. 3. W.SSI. 
Prerequisite: 530, 531. Bryan, Brown, Hop-
per. 
Use of Individual and environmental In· 
formation In the school conseUng situation. 
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534. ADMINISTRATION OF THE 
GUIDANCE SERVICES. 
(2 or 3-0) Cr. 2 or 3. F. SSI. 
Prerequisite: 530. Bryan, Brown, Hopper. 
Admlnlstratlve prlnclples and practices m 
organizing and Implementing the guidance 
services. 
535. GROUP PROCEDURES IN GUIDANCE. 
(3-0) Cr. 3. w. ssn. 
Prerequisite: Education 533 and permission 
of the Instructor. Hopper. · 
Metho-ds for organizing, maintaining, con-
ducting and evaluating group guidance and 
group counseling sessions. 
536. ADULT EDUCATION. 
( 1 or 2-3) Cr. 2 or 3. F. 
Pn•requisitc: 15 cn-dllo; in Ed. Holml~. 
Philosophy and need for continuing educa-
tion in a democratic society Survey of 
t·urrent trends with emphasis upon adult 
education contributions of many agencies in 
the community. Focus upon the adult as 
a participant In continulng education 
537. METHODS OF TEACHING ADULTS. 
( 1 or 2-3) Cr. 2 or 3. SSII. 
Prerequisite: 15 credits 1n Education or 
permission of Instructor. Holmes. 
Principles and practices In directing adult 
learning experience activities. Techniques 
for leacllng adult groups in both formal 
and informal situations. Study and evalua-
tion of various methods Including creative 
techniques In group planning and decision 
making. 
541. INTRODUCTION TO EDUCATION 
ADMINISTRATION. 
(2 to 4-0) Cr. 2 to 4. F.SSI. 
Prerequisite: 15 credits in Ed.Manatt, Engel. 
Philosophy and purposes of education in 
a democratic society. Basic principles of 
school administration. Analysis of the na-
ture and function of units of education at 
local, Intermediate and state levels; prin-
ciples and procedures for their reorganiza-
tion. 
5-l:l. THE COMMUNITY PROGRAM OF 
SECONDARY EDUCATION. 
(:lor :l-0) Cr. :lor :J. SSI. 
Pren•qulsill•: 4:.!6. Dllb. 
TIH· m ndl•mk· and vocational program of 
community high schools; extra-<:lass activi-
til'S, l'dUl utiun program~ lor post h1gh 
sdwul youth and adults, IUlal l·ommuntt) 
n·sources as curriculum content; t·urriculum 
revision 
543. THE ADMINISTRATION OF SCHOOL 
PERSONNEL. 
(:lor 3-0) Cr. 2 or 3. W.SSI. 
Prt-l"l'quisltt-: 15 crooits In Ed. Manatt. Engt•l. 
!->dl'l'lion and organization of thl• tea<hing 
stuff. personnel poUcies, stimulation of pro-
fessional growth, managcment of non-pru-
fl'l>Sional empluy<.'l'S :'\:aturc of leadership 
544. ADMINISTRATION OF MATERIAL 
FACILITIES IN EDUCATION. 
(:l ur 3-0) Cr. 2 or 3. S.SSI. 
Prerequisite: 15 credits ln Ed. Boyles. Man-
lllt, Engel. 
Care of buildings and grounds, communi!) 
use of school plant, management of equip-
ment and supplies; provisions for office-
management, school bus transportation, Ji. 
brarles, audio-visual aids and teachlng ma-
terials. 
545. THE COMMUNITY PROGRAM OF 
ELEMENTARY EDUCATION. 
(2 to 4-0) Cr. 2 to 4. SSI. 
Prerequisite: 15 credits in Ed. Shea. 
Problems of organization and administra-
uon of the elcmentary school program in 
relatiOn to current theories and practices 
Heview of state courses of study; areas-
of-living education; the fine arts, elementary 
!:><.houl extra-class actiVIties; commumty re-
sour<cs 
546. SCHOOL BUSINESS MANAGEMENT. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: 541. Boyles, Manatt, Engel. 
Fiscal administration of local school sys-
tems. budgeting; financial accounting, audit-
ing school accounts. 
547. SUPERVISION OF INSTRUCTION IN 
ELEMENTARYANDSECONDARY 
SCHOOLS. 
(3-0) Cr. 3. SSI. 
Prerequisite: 15 credits in Ed. Dilts, Shea, 
Manatt. 
Purposes of democratic educational super-
VIsion; review of modern elementary school 
and se<:ondary school methods of teaching, 
-common techmques of supervision; unique 
methods of teaching in arithmetic, the lan-
guages, arts, science and social studies; 
evaluation of teaching effectiveness 
.'>48. EDUCATIONAL POLICY-MAKING 
AND INTERPRETATION. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: 541. Manatt, Engel. 
H istoricai and legal bases of educational 
government in the l'nited States, current 
issues in l'du<·ational policy-making at the 
!mal, state, and national levels, problems 
of unplemcnting policy and interpreting ed-
u<.ational programs to thc commumty 
S49. SCHOOL BUILDINGS. 
(3-0) Cr. 3. SS. 
Prerequisite: Ed. 541. Boyles. 
Asscssment or need lor new buildmgs, selec-
tion and acqu1s1tion of s1te, selection of 
ar<.h•t<.-ct. educational specifications, con-
stru<.'IIOn of ncw buildings 
550. AUDIO-VISUAL METHODS IN 
EDUCATION. 
(2-3) Cr. 3. W .SSI. 
Prerequisite: 305. 
~ources, ~clection, prcparation and usc of 
aud10-visual instructiOn materials. Review 
of s<:ientific studies. 
551. OCCUPATIONAL INFORMATION. 
(3-0) Cr. 3. F.W.SSII. 
Prerequisitl': 15 credits in Ed. and Psych. 
Bryan, Canute, Brown, Hopper. 
Methods and techniques of occupational 
analysis, description and presentation of 
ot·cupational information to high school 
pupils (;rowth and development of impor-
tant occupations, statistics and trends For 
tcuthl·rs and <.ounsl·lors. Field trips to lll· 
dustrial plant~ 
552, 553. EDUCATIONAL STATISTICS. 
(3-0) Cr. 3 each. F.W.SSI.SSII. 
Prerequisite: 15 credits in Ed. Howe. 
Students without credit in college mathe-
matics must either enroll in a required 
non-credit four-hour laboratory accompan-
Lng 552, or have concurrent enrollmen! in 
an approved college mathematics luursc be-
fore enrollment in 552. Statistical concepts 
and pnx:edures for teachers, school ad-
mmlstrators, and research workers. 
555. ORGANIZATION AND 
ADMINISTRATION OF THE JUNIOR 
HIGH SCHOOL. 
(2-0) or (3-0) Cr. 2 or 3. W .SS. 
Prerequisite: Ed. 426. Manatt. 
Current practkes and tn·nds in theorganiza 
lion of the junior high sl·hool, including 
underlying psychological and educatwnal 
theory Responsibilities of the junior high 
sthool print·tpal for sd1eduling, seia·tton, 
and leadership of teaching pcrsonnd, rec-
ords and reports, extra-currilular acti\ tties, 
discipline, and business administration 
556. ADMINISTRATION OF AREA 
VOCATIONAL-TECHNICAL SCHOOLS 
AND COMMUNITY COLLEGES. 
(3-0) Cr. 3. W. SSI. 
Prerequisite: Ed. 541, 543, 548 or equiv-
alt•nt. 
Scope. admmistration, organization, and 
evaluation of programs for area vocational-
ta·hnical schools and community colleges 
560. HIGHER EDUCATION IN UNITED 
STATES. 
(3-0) Cr. 3. F.SSI. 
Fundamental factors m the development 
of higher education, contemporary issues 
and practices, trends and problems 
561. METHODS OF COLLEGE TEACHING. 
(2 or 3-0) Cr. 2 or 3. W. 
Lagomarcino, Kizer. 
Basic principles of educational methods. 
abilities essential to effective teaching 
562. CURRICULUM AND INSTRUCTION 
IN HIGHER EDUCATION. 
(3-0) Cr. 3. W.SSII. 
Issues. trends and principles in currkulum 
development; experinlentaJ programs, mter· 
relationship of general and specialized edu-
cation, liberal education, professional edu-
cation. 
563. COLLEGE PERSONNEL POLICIES AND 
PRACTICES. 
< 3-0) Cr. 3. s.ssn. 
An exammation of personnel problems in 
collegt•, preparation and inservice devdop-
ment, salaries, promotion; atademic fret.'-
dom and tenure, leaves; retirement. 
57S. FUNDAMENTALS OF SCHOOL LAW. 
(3-0) Cr. 3. SS167. 
Prerequisite: 541, 543. Engel, Manatt. 
Fundamentals and principles of law as 
related to the state and education, reor· 
ganization, liability, board procedures, 
pupil regulation, conditions of employment 
51-44. HISTORY OF EDUCATION. 
(3-0) Cr. 3. S. 
Prerequisite: 15 credits In Ed. Kizer. 
H istoncal foundations of education in 
Europe and the United States of America. 
SM5. COMPARATIVE EDUCATION 1: 
EUROPE AND THE ENGLISH 
SPEAKING COUNTRIES. 
(3-0) Cr. 3. F.SSI. 
Education 321 
Pren-quislte: 15 credits graduoteworkln Ed. 
!'\udal and cultural factors inOuenclng the 
di.ffl•rentlated development of educational 
illstitutions. Recent trends and developments 
in curriculum and educational philosophy. 
590. SPECIAL TOPICS. 
Cr. 1 to 5. F.W.S. 
Prerequisite: 15 credits In Ed. 
A Agricultural Education. Bundy. 
B Adult Education. Bundy, Holmes. 
C Secondary J<:ducatlon.Manatt,Schloerke. 
Dilts. 
D. Vocational and Educational Guidance, 
Bryan, Canute, Brown. Hopper. 
E. Administration of Education. Boyles, 
Bryan, Lagomarclno, Manatt, Engel. 
F. Supervision of l':ducatlon. DUts, Shea. 
(;. Tcchniq ues of Research in Education. 
Howe. 
,J Science Education. 
K. Classroom Utilization of Audio-Visual 
Aids, including Radio and Television. 
L. Higher Education. Hilton, Lagomarclno. 
M. I-:xtension Education. Holmes, Lawrence. 
N. Curriculum. Dilts, Frost. 
\\' Administration and Supervision of Phys-
ical Education for Women. Forker. 
591. SUPERVISED FIELD EXPERIENCE. 
(0-3to9) Cr. 1to3. F.W.S. 
Prerequisite: 15 credits graduate work In 
special area. 
Supervised on-the-job Oeld experience In 
special areas. 
D. Guidance 
1-:. School Administration. 
592. SUPERVISED PRACTICE IN 
COUNSELING. 
( 1-6 to 8) Cr. 3 or 4. F.W .S.SS. 
Prerequisite: Ed. 533 and pennission or 
the Instructor. 
Practice in counseling elementary and 
secondary school students. 
593. WORKSHOP. 
Cr. 1 to 5. SSI.SSII. 
Prerequisite: 15 credits In Ed. 
A. Agricultural Education. Bundy. 
B. Adult Education. Holmes. 
C Secondary Education. Manatt, OUts, 
Schloerke. 
D. Vocational EducationaJ Guidance. Dry· 
an, Brown. 
E. Administration and Supervision of Edu-
cation. Boyles, Dilts, Engel, Holmes, 
Manatt. 
F. Industrial Education. Carver. 
I. Curriculum. Dilts. 
596. CURRICULUM CONSTRUCTION. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: 15 credits or graduate work 
in Ed. Dilts, 
An analysis of curriculum theories and 
principles of curriculum construction. Sur-
vey of curriculum trends, promising prac-
tices and socio-cultural factors affecting the 
curriculum. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
(2 or 3-0) Cr. 2 or 3. W. 
601. PHILOSOPHY OF EDUCATION. Prerequlslte: 15 credits In Ed. Kizer. 
(3-0) Cr. 3. F.SSII. A study of the principal issues and move-
Prerequisite: 15 credits of graduate work ments in the development of American edu-
ln Ed. Kizer. cation in the twentieth century. Examination of contemporary positions in 
edutation from divergent philosophical per-
spectives; modes by which philosophical 
resources con be brought to oear critically 
on educational problems and issues. 
602. CURRENT EDUCATIONAL 
MOVEMENTS. 
603. PHILOSOPHICAL IDEAS IN 
AMERICAN EDUCATION. 
(3-0) Cr. 3. S.SS. 
Prerequisite: 601. Kizer. 
An intensive analysis of selected philosophi-
cal Issues and thelr bearing on educational 
theory and practice. 
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615. SEMINAR. 
(~1 to3-0) Cr. I. F.W.S. Howe. 
624. RESEARCH METHODS IN 
EDUCATION. 
(3-0l Cr. 3. S.SSI. 
Prerequisite: 15 credits in Ed. Howe. 
Adaptation of research techniques to prob-
lems in education. Primarily for students 
preparing to write theses. 
644. EDUCATIONAL FINANCE. 
(2-4) Cr. 2 to 4. 
Prerequisite: 541. Bovles. 
AppUcatlon of the principle of public fl. 
nancc to education; school revenues and ex-
penditures as part of the fiscal problem 
of government at the local, state and federal 
levels. 
664. COLLEGE ORGANIZATION AND 
ADMINISTRATION. 
(3-0) Cr. 3. F. Hilton, Lagomarclno. 
l..cctu res and discussions relating to col-
lege and university administration for 
general Information of graduate students 
expt.-ctlng to enter teaching profession. 
Courses in Agricultural Education 
676. 
678. 
690. 
DUTIES OF SCHOOL PRINCIPALS. 
(2 or 3-0) Cr. 2 or 3. SS. 
Prerequisite: 541. Manatt. 
Elementary and secondary schoolorganiz~­
tJOn schedule making, managementofpup1l org~nizations, evaluation of pupil growth. 
Evaluation of the total program of the 
community school through surveys, cht.-ck 
listb, scales and reports 
ADMINISTRATIVE THEORY IN 
EDUCATION. 
(3-0) Cr. 3. 
Prerequisite: Master's degree, permission 
of instrul'tor. Manatt. 
The historical background of current think-
ing in administrution and oq~a.nizat~on, 
theoretical approaches to admmtstratton; 
analysis of functions and processes of. ad-
ministration as they apply to education. 
For experienced administrators. 
RESEARCH. 
F.W.S. Boyles, Brown, Bryan, Bundy, 
Holmes, Howe, Lagomarcino, Lawrence, 
Manatt, Schloerke. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
211. OBSERVATION AND SURVEY OF 
PROGRAM OF EDUCATION IN 
AGRICULTURE. 
(~)Cr. 1 each. A: S.; B: F.S. 
A. Agricultural Education. Visitation of high 
school departments of agriculture Survey 
of day school, young and adult farmer 
programs. Field trips. B. Extension Edu-
cation. Visitation of central staff depart-
ments, t.·ounty pro~rams and spedal day 
activities; observation and discussion of 
l•:xtenslon education programs ln agricul-
ture and home economics. Field trips. 
321. PLANNING AND EVALUATING THE 
PROGRAM INVOCATIONAL 
AGRICULTURE. 
(2-3) Cr. 3. F.S. 
Prerequllte: 305. 
Purposes, organization, methods, andeval-
uation of the program of vocational agri-
culture. Departments are visited to observe 
programs and results. 
423. METHODS OF TEACHING 
VOCATIONAL AGRICULTURE IN 
HIGH SCHOOL. 
(3-3) Cr. 4. F.W. 
Prerequisite: 321. 
Course organization, methods,farmin~ pro-
grams, employment training and Jo uture 
Farmers of America activities. Departments 
are visited to observe programs and results 
424. YOUNG FARMER AND ADULT 
EDUCATION IN AGRICULTURE. 
(3-3) Cr. 4. F.W. 
Prerequisite: 321. 
Methods in organizing and teaching class-
es in vocational agriculture and technical 
school programs for young and adult farm-
ers. Departments visited to determine best 
practices. 
425. OBSERVATION AND SUPERVISED 
TEACHING IN AGRICULTURE. 
Cr. 3 to 12. F.W. 
Prerequisite: 321 . 
Open only to Ag. fo:d. majors. J'hree to 
nine weeks of full-time observation and 
supervised teaching in public schools. To 
be scheduled with "as arranged" cou rst.'S 
and spt.>clal sections 
466. ADMINISTRATION AND 
ORGANIZATION OF EXTENSION 
EDUCATION. 
(3-0) Cr. 3. F.W. 
H !story and philosophy of extension edu-
cation in agriculture and home economics, 
plans of organization; extension programs; 
relationships with other agencies, selection 
and training of extension personnel 
467. METHODS OF EXTENSION 
EDUCATION. 
(3-0) Cr. 3. W.S. 
Prerequisite: 466, permission of instructor. 
Principles and procedures of instruction and 
evaluation in Extension education. 
490A. SPECIAL PROBLEMS IN 
AGRICULTURAL EDUCATION. 
F.W.S. 
For description of course see courses in 
General Education 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or mmor, open to 
qualified undergraduates 
538. YOUNG FARMER EDUCATION IN 
AGRICULTURE. 
(I or 2-3) Cr. 2 or 3. S.SSI. 
~erequlsite: 424. 
Problems and needs of beginning fanners, 
survey techniques, use of advisory councils, 
administrative relationship problems and 
evaluation ol programs leading to estab-
lishment in farming Oepartments are visited 
to observe programs and results. 
539. FARMING PROGRAMS AND 
EMPLOYMENT TRAINING IN 
VOCATIONAL AGRICULTURE. 
(3-0) Cr. 3. F .S. OfT-Campus. 
Prerequisite: 42:i. 424. Bundy. 
1\Jrposes of farming programs and employ-
ment training Analysis of home farm and 
off-larm employment opportunities. Organ-
izing and supervising farming program 
and off-farm agncultural ocl·upution truin 
ing programs. I ntegruting farming pro-
grams, employment training, F .F .A. activi-
ties and classroom instruction. Evaluation 
of individual and departmental programs 
540. EDUCATIONAL IMPLICATIONS OF 
OCCUPATIONAL ADJUSTMENT IN 
AGRICULTURE. 
(3-0) Cr. 3. F .S. OfT-Campus. 
Prerequisite: 423,424. Bundy. 
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Analysis of farming and other occupational 
opportunities in agriculture in individual 
communities, state and nation Methods 
ln analyzing Individual situations and In 
program planning. 
590A. SPECIAL TOPICS IN 
AGRICULTURAL EDUCATION. 
Cr. 1 to 5. F.W.S. 
Prerequisite: 15 credits in Ed. Bundy. 
McClelland. 
fiH.IA WORKSHOP IN AGRICULTURAL 
EDUCATION. 
Cr. 1 to 5. F.W.S. 
Prerequisite: 15 credits In Ed. Bundy, Mc-
Clelland. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
611-1 THE COMMUNITY SCHOOL 
PROGRAM OF AGRICULTURAL 
EDUCATION. (2 or 3-0) Cr. 2 or 3. SSI 68. Bundy. 
Organization of vocational agrtculture in 
the community and technical school; cur-
Courses in Industrial Education 
rlcula; supervised farming programs, stu-
dent activities, and evaluation of results 
and employment experiences. 
690. RESEARCH. 
F.W.S. Bundy. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
105. TECHNOLOGY AND APPLICATION 
OF FINISHING MATERIALS. 
( 1-6) Cr. 3. F. 
A technical approach to finishing materials 
and techniques used in schools und in-
dustries; testing and evaluating fmishes, 
experimentation and introductory research 
I 06. EXPLORATION AND FUNDAMENTAL 
FABRICATION OF WOOD. 
( 1-6) Cr. 3. W. 
Prerequisite: I.Ed. 105. 
Introduction to hand tools, basic machines, 
pattern making, home construction and 
wood technology in current practice 
150. INTRODUCTION TO INDUSTRIAL 
EDUCATION. 
(3-0) Cr. 3. S. 
C~ualifications, opportunities, preparation 
and duties of workers in industrial arts, 
vocational industrial education and in-
dustry 
154. DRAFTING FOR AGRICULTURAL 
STUDENTS. 
(0-6) Cr. 3. F.W.S. 
Basic techniques and skills in drafting and 
their arplication to the problems of agri-
t.ultura students. 
204. ORNAMENTAL METAL DESIGN 
AND PROCESSES. 
(l-6) Cr. 3. W. 
Princirles and practices involved in the 
use o ferrous and non-ferrous metals for 
construction of ornamental projects and 
teaching aids. Such operations as spinning, 
tooling, etching, annealing and wrought 
iron work 
205. ADVANCED TECHNIQUES OF WOOD 
FABRICATION. 
Cl-6) Cr. 3. S.SSI68. 
Prerequisite: 105, 106; 154 or l!.;ngr. Gr. 
131. 
Hasic principles and practices involved In 
the use of power woodworking machines 
and their application to furniture and cabinet 
making. 
207. CRAFTS. 
( 1-6) Cr. 3. F.W. 
Crall materials and their application to 
industrial urts, shopwork; principles and 
techniques of crafts suitable for industrial 
art craft classes, such as plastics, leather, 
gem cutting, ell". 
250. INDUSTRIAL ARTS DESIGN. 
(3-0) Cr. 3. W. 
Application of fundamental principles of 
design In planning of industrial arts proj-
C'Cts. Field trips to industries, museums, etc. 
2fi I ELECTRICITY I. 
( J-6) Cr. 3. F.W. 
Prerequisite: 255. 
Fundamental principles and practices in 
teaching of direct current electricity In in-
dustrial education. The development of ex-
periments, projects and teaching aids for the 
secondary school Industrial education elec-
tricity program. 
2fi3. ELECTRICITY II. 
( 1-6) Cr. 3. W.S. 
Prereoquhdle: 251. 
Fundamental principles and practices in the 
teaching of alternating current electricity in 
industrial education. l~actlcal problems In 
power distrlbuUon, resldenllnJ wiring and 
use of test t.'Quipment. The development of 
experiments, projects and teaching aids for 
the secondary school industrial education 
electricity program. 
254. BASIC METAL PROCESSES. 
< 1-6) Cr. 3. F.S. ssn.. 
l•rinciples and practices of bench mL'talwork; 
layout sawing, chiseling, filing, drilling; 
threading, hardening, tempering, casting 
255. SHEET METAL FABRICATION. 
(1-6) Cr. 3. F.S.SSI68. 
Principles and practices involved in the use 
of sheet metal tools, equipment and ma-
terials, forming and f;tbrication, layout tech-
niques 
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256. 
2fH 
a5o. 
35.1. 
35-J. 
MACHINE METALS I. 
(1-6) Cr. 3. F.W.S.SSI 
Prt•requisltt.>: 25-1. 
lntrodut·tof)' course in general machine shop 
pructke on the engine lathe and related ma· 
thine tools, giving fundamental informa· 
tion and experience in proct..':lses and opera-
tions us applied tu industrial educat1un 
POWER MECHANICS I. 
( 1-6) Cr. a. F .W .S.SSI 
"mull cngint..':l fundamentals of ~-4 struke 
l·yde .Internal comb~sti~n engines, including 
t:lt'\·tnl·al. fuel, lubncutmg, and cooling :.y:.· 
lems. l se uf tools and t.-qulpment for small 
l'nghtl' ovl•rhuul and tutll'-up 
SCHOOL SHOP SAFETY EDUCATION 
(:1-0) Cr. :1. F.S.SSI 
Pn•rt'(tUislte: Junior dasslflntliun. Carv<>r. 
Sht.•rkk. 
. \nul) sis uf m:'Cidcnt:. and acudcnl preven· 
lion In the sehoul shop, methods of lllillul· 
lng an effective safety program First-aid 
Instruction. 
ELECTRICITY Ill 
Cl-6l Cr.3. F.W.S. 
Prerequisite: 253. Sherick. 
1\uslt principles and practices in\'ol\'cd in 
elt.'Ctrlc motor, generator and uppliunl·econ-
lltructlon motor rev.·ind and elt'Ctrical ap· 
pllance repair as applied in industrial t..'<iu· 
cation laboratory work 
CARE OF EQUIPMENT. 
(0-6) Cr. 2. F.W.S. 
~r«.>quislte: I.Ed. mujor, junior !!landing. 
I t.'Chnlqucs and methods in\'ulved in main· 
tenant·e and repair of shop tools and ma 
chhtef)' 
TEACHING SECONDARY SCHOOL 
DRAWING. 
( 1-6) Cr. 3. W.S. 
Prl'requisite: 6 credits of drawing. Martin. 
Organization of subject matter, methods, 
teaching aids, and evaluation, as applied 
to the loochlng of drawing in high schools 
MACHINE METALS II. 
(1-6) Cr. 3. F.W.SSII68. 
Prt>requlslte: 256. 
,\dvanced theory and laboratory pruttlce 
in the set-up and operation uf machine 
tools as applied to industnal education 
:157. ELECTRONICS I. 
(1-6) Cr. 3. F .S.SSI68. 
Prerequisite: 253, 255. Sherick. 
Basic principles uf rud1o t.·onstrul·taun, sen. 
lt.c and repair. us applied tu the secondary 
:.chool u!dustnul t'<iucatlon clt.'\'troni<:s pro· 
gram .. l ~e of the oscilloscope, signal gen-
erators, sagnal tracer and other lest t.'Quip-
menl ust..'<i In radio. 
358 MODERN MATERIALS. DESIGN AND 
CONSTRUCTION. 
(1·6)Cr.3. F.W.S. 
Prt>l"l'qulsltf.': I 0.1), I 06. 205. Mnrtln, Wl"t'dt> 
r\~, anct.'<i design and construl'tion as up· 
pit~ to furniture, cubmet making, sportmg 
cqu1pment and specialized itt.•ms 
361. POWER MECHANICS II. 
(l-6) Cr.3. F.W.S.SSII68. 
COURSES PRIMARILY FOR GRADUATE 
qualified undergraduates 
510. TECHNIQUE OF TEACHING TRADES 
AND TECHNICAL EDUCATION. 
(3-0) Cr. 3. SSI. 
Prerequisite: 4 15. 
Prt•rcquisile: 261. Mr. Diedrick. 
Automobile engine overhaul procedures and 
IL"ChlllqUl'S, includmg proper use of tools, 
l'qu1pment, and manufacturers' manuals, 
adjustments, measurements, development of 
:.upplementary i.n:.tructional materials 
:H>4. POWER MECHANICS IV. 
( 1·6) Cr. :1. F.S.SS. 
Pn•n'(1uisile: 261 . 
A study of automobile suspenston, brak1ng 
und po\\er tran:.miSSion systems, fanuhari· 
Latwn of these by work on representative 
modl.'ls. 
:\6H. POWER MECHANICS III. 
(1-6) Cr. 3. F .S.SSI68. 
Prerequisite: 261. Diedrick. 
,\utumobilc engine tune-up and elt.."Ctncal 
scrvk·e Theory of the automobile cll"Ctric 
and fuel systems Appli<:atton of theory 111 
troubll··shooting and rcpatnng these sys-
ll'ms. Dl·veloptng and prt.·senting mstruc· 
!tunal matenals and ll"Chniqucs 
WO. ELECTRONICS II. 
(1-fi)Cr 3.F.W.S. 
~erequisite: 357. Sherick. 
Basil tclev1siun con:.trm.:tton, servu:e and 
repair. l'se of the oscilloscope, vacuum 
lubl'·\ olt·ohm tmlliammcter and other test 
l'QUipnll'nt used in telc\ tston repatr The 
basil' prmciples of tele\ ision and frequency 
modulation as applied to the st.."Condary 
:.chool mdustnal education clL"Ctroni<:s pro-
gram 
40H. SHOP PLANNING AND 
ORGANIZATION 
(~-0). Cr. 3. S. Carver, Wcede. Marlin 
I lannang of school shops, selectiOn and 
location of equipment, estimateofcost Trips 
to st.."Cundary schools. 
415 METHODS OF TEACHING 
INDUSTRIAL ARTS. 
(3-0) Cr. 3. S.SSI. Carver, Martin. 
~ lcth~ds and techniques of teaching tn· 
dus!raal arts, objectives, orgamzation of 
subject matter. relationships, and evalua· 
lton Field trips to schools 
416. OBSERVATION AND SUPERVISED 
STUDENT TEACHING IN 
INDUSTRIAL EDUCATION 
Cr :J to 12. F .W.S. 
Prerequisite: 415. Carver, 
<.lbscrvutwn and supcrvtst•d t<.•achmg m pub-
lac schools 
4S6 THE GENERAL SHOP 
( 1-6) Cr. 3. F.W. 
Pr~rcquisilt>: Junior classification. Carvt•r, 
Wtener. 
Shop organization and procedure sclt..•ct1on 
o.f ~nits, projl'Cts and teaching 'aids; de· 
sagnmg and de\ eloping of suitable prob· 
lems 
-190 SPECIAL PROBLEMS IN 
INDUSTRIAL EDUCATION. 
Cr. I to 5. F.W.S Staff. 
Pr~n-quisilt>: Junior dassifK·atiun, qualilv 
pnt!'t llVl'rag(• of 2.S ur more fur two pr( .. 
ct>dmg quarters 
H Honors Program 
<; TlochnK al I rammg 
STUDENTS, maior or mmor, open to 
·~eaching pr~cesses, methods of presenta-
t~on and.testmg, lesson planning, organiza· 
t1on of Instruction for trade preparation. 
514. FOUNDATION OF VOCATIONAL-
lNOlJSTRIAL EDUCATION. 
(3-0) Cr. 3. W .SSI. 
Prerequisite: 415. Carver. 
l'hilu~uphy of vucatwnal-mdu~tnal l'dUlll 
llon I lL·vl'lopml·nt of nw\ l'llll'nl l·l'dl'rtll 
\ m atiunal uc~ Stull' plan~ and lew. s I') pl'S 
ol programs l~gul 
S 16 TRENDS IN VOCATIONAL -
INDUSTRIAL EDUCATION. 
(3-0) Cr. 3. Alt. SS. Offered 1969. 
Pn•n•quisite: S 14. or pt•rmissinn nflnstrudnr. 
~1gnificant developments leading to the pres-
ent mo\ ement. Issues, philosophies, ubjt'l-
tin·~. and programs of the voc·atiunal-tL>ch-
nkal sehoul as related to industnal edu-
Lation 
Slti. PROBLEMS IN INDUSTRIAL 
EDUCATION. 
(3-0) Cr. :J. Alt. SSI. Offt•red 1968. 
Prerequisite: 415. 
Initiating f~deral programs, program or-
ganizatiOn and development, purchasing 
materials, supplies and equipment, facility 
planning and utilization, writing speciJila-
tiuns, program evaluation and other prob-
lems related to the operation of vocational 
technical programs 
S19. TRADE ANALYSIS AND COURSE 
CONSTRUCTION. 
(3-0) Cr 3. Alt. SSI Offen>d 1969. 
Prerequisite: 415. 
Basil types of analys1s l'reparation of m-
structiun sheet for teaching tradt• subjL'l"ls. 
S24 INDUSTRIAL CONFERENCE 
METHODS. 
(6-0) Cr. 3. Alt. SSII. Offered 1968 
Prerequisite: Industrial teaching or in-
dustrial experience. 415. 
t• se of conferenc~ methods 1n mstruction 
Study and practi-ce of conference procedures 
and techniques 
S25. CO-ORDINATION OF PART-TIME 
COOPERATIVE INDUSTRIAL 
EDUCATION. 
(3-0) Cr. 3. SS. 
Prerequisite: 415. 
!'Ianning and cooperating with busmess 
and industry to provide part time on-thl'-
job training for high st·houl and post high 
~thool students learners 
S28. PUBLIC RELATIONS FOR 
INDUSTRIAL EDUCATION. 
(3-0) Cr. 3. S. Alt. SS. Offered 1968. 
Prerequisite: 514 or permission of instructor. 
I dent1fication of the t·hannels which provide 
efiL>ctive community relationships for in-
dustrial education. !'articular emphasis 
upon the utilization of advisory committees, 
establishment of training programs, dt'-
velopment of community industrial and 
lt"Chnlcal resources for job preparation. 
Education 
554. HISTORY OF INDUSTRIAL 
EDUCATION. 
(:J-0) Cr. 3. SSII68. 
Prerequisite: 415. Carver. 
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Historical background and development of 
mdustriul l'ducation essential to an under-
standing and appreciation of present day 
trends and developments 
555. ADMINISTRATION ANDSUPERVISION 
OF INDUSTRIAL EDUCATION. 
(3-0) Cr. 2 or 3. F .S.Alt.SSI. Offered 1969. 
Prerequisite: 415. Carver. 
Administration, supervision, curriculum de-
velopment, sek>ction of stuff, and public 
relations. Evaluating administrative and 
supen isory efforts, program modi[icatlon. 
Field trips to schools and industries 
S56 TEACHING MULTIPLE ACTIVITIES 
IN INDUSTRIAL EDUCATION. 
(3-0) Cr. 3. F.SSI68. 
Pn·n'quhdte: :l6 t·n>dits In I.Ed., grnduate 
dasslficatlon. Carver. 
A study ol the multiple al·tlvlty concept of 
teaching shop classes history, development 
and trends, organization and operation, 
projl'l'ts and units of instruction; planning 
and maintaining fadlities. 
557 ORGANIZATION AND MANAGEMENT 
OF THE SCHOOL SHOP. 
(3-0) Cr. 3. S.SSII69. 
Prerequisite: 36 credits In I. Ed. Carver. 
l'nnupil'S and pructit'l's Involved in the 
planning, organizatiOn and management 
of the sehoul shop, responsibility of school 
udml mstrutiun and teacher. basic principles 
of planning, seiL'(:tion and purchase of rna· 
lhllles. tools, l'quipml·nt and matenuls, 
llHllntl·nanl·e, storage and l"ont rol of thl' 
machinl"s, tools, and equipment; managing 
the ~hop for dft"Ctive "ork. 
!l.'l9 MATERIALS. PRODUCTS AND 
PROCESSES OF INDUSTRY. (3-0) Cr. 3. S.SSII68. 
Prerequisite: Graduateclassiflcatlon. Carver. 
A e.tudy of Ameril"un industry; materials, 
pron'l>see. and product~ to gain understand-
ing and derive subject matter for Industrial 
education that will reflect ta·hnology. 
SBO. SPECIAL TOPICS IN INDUSTRIAL 
EDUCATION 
Cr.l tn5.F.W.S. 
Pren-quit~llt.•: 15t·rl'<iltsln Ed.Cnrver. 
A I ndustriul ,\rts. 
B. rrades and I ndustr} 
(' ( ·urriculum Development 
J) Evaluation and TL·sting 
E ,\dmimstration and Orguni.wtion 
I' ln~tructiunal :\lutcrials. 
( • II btory and Philosophy. 
.J. :\ lethods uf Teaching. 
K. 'l'l'l'hnicul Training. 
59:iF. WORKSHOP IN INDUSTRIAL 
EDUCATION. 
Cr. I tn 5. SSI. II. 
Pn•requh;ltt•: 15credlblln Ed. Cun t•r. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
652 EVALUATION IN INDUSTRIAL 
EDUCATION. 
( 2 or :i-U) Cr. 2 nr :L F. Alt. SS. Offt•red 
IH68. 
Prerequisite: J 5 credits In Ed. Carver. 
~uring of industrial education shops. Eval-
uating prugrnms in industrial education. 
I le\ dopmg tL'Sting program; intl'rpretatiun 
and utili.!atiun ul test IK."ores; teacher ruting. 
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65fl ANALYSIS AND ORGANIZATION OF 
TEACHING MATERIALS. (3-0) Cr. 3. F. Alt. SSI. Offered 1968. 
Prerequisite: 1 5 credits in Ed. Carver. 
ll.'t.lllli4UI.'t- fur Jd1.·nttfying, eullc(:ting. ana 
1:, dug, urgan11.111g and l'\'aluatlllg ll'Ulhmg 
Jllatc.·rutls fur lllstrul'lional purpt>~1.·s. m~th 
od" und dt•\ 1cc.·~ fur dft't'tl\'t• us1.· 
6S7 CURRICULUM BUILDING IN 
INDUSTRIAL EDUCATION. 
(3-0) Cr. 3. F. Alt. SSI. Offered 1969. 
Prerequisite: 15 credits in Ed. Carver. 
Ba!>ll considerations in curriculum construe-
liOn. "taiT urgamzallun in currllulum build-
mg I )~partmental articulatiOn of subjL'Ct 
maltc.•r .\rllcuJatJOn of 111dU!>trJaJ l'ducation 
c.ou1 sl' content w1th othl'r school subjects 
Cununuous curriculum modification. 
H90. RESEARCH. 
Carvt.>r 
ELECTRICAL ENGINEERING 
\Varren B. Boast, Ph.D., Head of Department 
Professors: R. Grover Brown, Ph.D.; Mervin S. Coover, D.Engr.; Donald W. Gade, Ph.D.; 
Harry W. Hale, Ph.D.; George G. Koerber, Ph.D.; James W. Nilsson, Ph.D.; Arthur V. 
Pohm, Ph.D.; Alvin A. Read, Ph.D.; Robert 1\1. Stewart, Jr., Ph.D.; George R. Town, D. 
Engr.; Ben S. Willis, M.S. 
Assocwte Professors: Paul M. Anderson, Ph.D.; Dale W. Bowen, Ph.D.; Harrington C. 
Brearley, Jr., Ph.D.; Roger C. Camp, Ph.D.; Abdel-Aziz Fouad, Ph.D.; Morris H. Mericle, 
Ph.D.; Essam Nasser, Dr.-lng.; Robert E. Post, Ph.D.; Allan G. Potter, Ph.D.; Robert A. 
Sharpe, M.S.; Charles L. Townsend, Ph.D.; C .• James Triska, Ph.D.; Raymond A. Veline, 
B.S. 
AssiStant Professors: Paul R. Bond, Ph.D.; \\'illiam H. Brockman, Ph.D.; Joseph M. Brown, 
Ph.D.; David L. Carlson, Ph.D.; Larry B. Coady, Ph.D.; Charles D. Cowan, M.S.; Glenn 
K Fanslow, Ph.D.; Michael Grimes, Ph.D.; Edwin C. Jones, Jr., Ph.D.; Frank T. Koide, 
Ph.D.; Clarence J. Lacey, M.S.; James D. McMechan, M.S.; Robert M. Muir, M.S.; J. 
Donald Musil, M.S.; Robert L. Samuels, Ph.D.; Thomas M. Scott, Ph.D.; Donald C. Scouten, 
Ph.D.; David T. Stephenson, Ph.D.; Rich~rd M. Willett, Ph.D.; Roy J. Zingg, M.S. 
Instructors: Russell D. Anderson, M.S.; Khalil I. Denno, M.E.E.; John R. Edwards, M.S.; 
James E. Lucas, M.S.; John R. Pavlat, M.S.; Ronald J. Schmitz, M.S.; Curran S. Swift, 
M.S.; ,Jesus 0. Tuazon, M.S. 
Opportunities for Undergraduate Study 
!<'or undergraduate curriculum in electrical engineering leading to the degree Bachelor 
of Science, see College of Engmeermg. Curncula. 
Electrical engineers engage in research, development, design, application, manage-
ment, and sales in electrical and associated industries. They apply the theories, circuits, 
and materials of electrical engineering toward improvements in all of the range of electrical 
devices, methods and systems that render a service to mankind. 
The curriculum in electrical engineering has been designed to enable the individual 
to develop his imagination and knowledge so that he can enter any of these fields ac-
cording to his incentive, initiative and talents. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in electrical engineering and minor work to students taking major work in 
other departments. 
Minor work for electrical engineering majors is usually selected from mathematics, 
physics, chemistry, nuclear engineering, aerospace engineering or the life sciences. 
The department also offers major work for the degree Master of Engineerins- at ap-
proved off<ampus locutions. Such locations require approval by the Graduate Study 
Committee of library, laboratory and other facilities. A minimum of 12 credits for work 
taken in residence on Iowa State University campus is required. The language and thesis 
requirements may differ from those for the Master of Science degree. For further informa-
tion, see Of{Ccrmpus Courses. 
Electrical Engineering 327 
Electrical engineering is quite diverse, especially at the graduate level. Thus students 
can find considerable course offerings and research opportunities in biomedical engineering, 
circuit theory, computer technology, control and information systems, electric energy sources 
and conversion, electromagnetic wave propagation, electronic devices, electronic materials, 
and power systems engineeril}g. 
The normal prerequisite to major graduate work in electrical engineering is the com-
pletion of undergraduate work substantially equivalent to that required of engineering 
students at this university. Because of the diversification in the electrical engineering gradu-
ate program, however, it is possible for a student to qualify for graduate study in some 
of the areas enumerated above even though his undergraduate or prior graduate training 
has been in a discipline other than electrical engineering. Supporting work, if required, 
will depend on the student's background and his area of research interest. A prospective 
student from a discipline other than a curriculum in electrical engineering is urged to 
submit, with his application for admission, a statement of his proposed area of graduate 
study. 
Courses normally will be offered as stated in the course description. Where no specific 
time of offering is stated, the course may be offered during any quarter provided there 
is sufficient demand. 
Instruction in biomedical engineering is provided jointly by the Departments of Elec-
trical Engineering, Veterinary Anatomy, and Veterinary Physiology and Pharmacology. 
Laboratory facilities are available in the Biomedical Engineering Building. See Biomedical 
E~ineering for requirements for graduate minor. 
Open to graduate students for minor only: 301, 302, 303, 313, 374, 375, 376, 377, 
378, 410, 411, 412, 417, 418, 421, 422, 423, 426, 428, 431, 441, 442, 445, 446, 451, 
452,465,466,467. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
-' 
100. TECHNICAL LECTURE. 
(1-0) Cr. R. S. 
Current electrical engineering thought and 
practices presented by staff members and 
visiting lecturers 
211. ELECTRIC AND MAGNETIC 
CIRCUITS. 
(3-0) Cr. 3. F .S. 
~erequisite: Phys. :l:l3, credit or clat.t.ifku-
tion in Math. 213. 
Basic concepts of electrical engineering 1 n-
troduction to electric and magnetic circuits. 
231. ELECTRICAL INSTRUMENTATION. 
( 1-3) Cr. 2. F .S. 
~erequislte: Crt"dit or classification In :lll. 
Principles of electrical Instrumentation 
300. SEMINAR. 
(1-0)Cr. R.S. 
Prerequisite: Junior classification. 
301, 302,303. ELECTRIC CIRCUIT THEORY. 
301: (4-0) Cr. 4. W.SS.; 302: (3-:l) Cr. 4. 
F.S.; 303: (4-2) Cr.5. F.W. 
Prerequisite: 301: 21 J, credit or classifica-
tion in 231, credit or classificutlon in Math. 
321; 302: 301, credit or clussification In 
Math. 322; 303: 302. 
Transient and steady state analysis of elec-
tric circuits using Laplace transform meth-
ods of analysis. 
313. ELECTRIC AND MAGNETIC FIELD 
THEORY. 
(4-0) Cr. 4. S.SS. 
Prerequ islte: 303, Math. 4 1 0. 
Principles of quasi-static electric and mag-
netic fields. I ntroductlon to time varying 
fields. 
315. TELEVISION FUNDAMENTALS. 
(3-0) Cr. 3. F .W. 
Prerequisite: Sp. 301. 
Fundamentals of eh.'Ctrlcity and electronics. 
Radio and television broadcasting systems 
and equipment Television engineering 
standards ( · olor television. Cannot be taken 
for credit by engineering students. 
341,342. D-C AND A-C CIRCUITS AND 
MACHINES. 
(:J-2) Cr. 4 or 3 eU<·h. W.S. 
Prercquisitt>: 341: Phys. 223, Muth. I 12; 
:J42: 34 J. 
Principles of direct and alternating current 
circuits and machines. For architectural, 
ceramic, chemical and industrial engineers. 
374, 375,:J76. ELECTRONICS ENGINEERING. 
(3-3) Cr. 4 euch. 374: F.W.; :J75: W.S.; 
376: s.ss. 
Prerequisite: 374: 301; 375: 374; 376: 375. 
Characteristics of high vacuum, gaseous, 
and semiconductor electronic devices and 
solution of networks containing such d«.•vices. 
:J77. ELECTROMECHANICAL DEVICES I. 
(3-1) Cr. 4. W. 
Prerequisite: Credit or dussiflcutlun in 30'2. 
Fundamentals of clecuomechanlcal energy 
conversion 
37~. ELECTROMECHANICAL DEVICES II. 
(:J-J) Cr. 4. S. 
PrerequlJdt«.·: 377. 
Analysis of machine performance by the 
principles of electromechanical energy con-
version. 
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410. INTRODUCTION TO SWITCHING 
CIRCUITS. 
(C.S. 410) (3-0) Cr. 3. F. 
Prerequisite: C .S. 214. 
Truth tables; majority, threshold and multi-
valued logic. Axiomatic development of two 
valued Boolean algebra; flow tables, stable 
and unstable states; excitation, transition 
and output matrices; pulsemodeoperatlons; 
clocked mode operations; simplification of 
completely and incompletely specified flow 
tables; asynchronous or self-timed logic. 
411,412. PRINCIPLES OF COMPUTER 
DESIGN. 
(C.S. 411, 412) 411: (3-2) Cr. 4. 412: 
(3-0) Cr. 3. W.S. 
Prerequisites: 411: 410; 412:411. 
411. Arithmetic circuits addition, subtrac-
tion, multiplication, restoring and non-re-
storing division, negative numbers, ac-
curacy, speed, round-off. Control circuits 
instruction counters, decoders, timmg Clr-
cuits, order formats. conditional and un· 
conditional transfers, Instruction execution. 
412. Memory circuits· memory organiza-
tions, addressing protection, read only mem· 
ories. Parallel computers. serial computers, 
character organized computers. 
417, 418. INTRODUCTION TO SYSTEMS 
ANALYSIS. 
417: (3-0) Cr. 3. F. 41N: (:l-U) Cr. :L W. 
Prt'requislte: 417: Moth. 3:!:!: 41 H: 417. 
Methods of establishing equations of vari· 
ous dynamical systems Analysis of linear 
systems by operational methods. I ntroduc· 
lion to feedback systems Models and ana· 
logs. Fourier transforms and spectral anal-
ysis. Sampling theorems 
4:! I, 4:!:!, 423. LINES, WAVES AND 
RADIATION. 
(3-:J) Cr. 4 t>och. Yr. 
Prert'qUihlte: 421: JO:J, Moth. 410; 422: 
4:.? I: 423: 422. 
Transmission of electric energy via lines, 
wav.es and antennas Microwave upplicu 
lions 
426. RECURRENT TRANSIENT AND 
DIGITAL CIRCUITS. 
(3-3)Cr.4.F. 
Prert>quisile: 376. 
Design of pulse and digital circuits und 
response of systems to repeated transients 
42H. ELECTRICAL PROPERTIES OF 
MATERIALS. 
(4-0) Cr. 4. S. 
Prt'rcqulsitl': :l76. Phvs. :J03. 
Electrical properties of metals. semiconduc· 
tors. Insulators, and magnetic materials 
431. ELECTRICAL ENERGY SOURCES. 
(3-0) Cr. :J. 
Prerl'quislte: 302 or 342 or 441, Phy~o. 
303. 
Specialized and unconventional soUrt'l'S uf 
electrical energy such as photovoltaic gen· 
craton; (solar cells). thermionic converters. 
and magneto-hydrodynamic generators 
Other energy conversion schemes. 
441,442. A-C AND D-C CIRCUITS. 
(3-:.?) Cr. 4 l-uth. 441: F.W.; 442: W.S. 
Pren-qub-.itt•: 441: Phy~>. 223; 442: 441, 
Math. 321. 
Principles of a-c and d-e circuit theory. 
transients, transformers. Designed especially 
for aerospace, agricultural and mechanical 
engineers but available to others who satisfy 
the prerequisites. 
445. 446. ELECTRONIC CIRCUITS, 
INSTRUMENTS, AND SYSTEMS. 
445: (3-3) Cr. 4. W.S.; 446: (4-0) Cr. 4. S. 
Prcn-quisite: 445: 342 or 441; 446: 445. 
445 Basic electronic circuits 446 Elec-
tronic instrumentation and systems Credit 
will not be allowed for both the 374, 375, 
376 and the 445, 446 sequences 
451 INTRODUCTION TO ELECTRIC 
MACHINERY. 
(:l-2) Cr. 4. F.S. 
Prcrl-qu it> itt•: 44:.?. 
Thrl'<' phase circuit analysis Power trans-
formers Basic principles of operation, de-
sign, and control of d-e machines, mduetion 
machines, synchronous machines and single 
phase machines. 
45:1 ELECTRIC POWER MACHINERY. 
(:~-3) Cr. 4 S. 
Prllcquil>ite: 37~ t•r 451. 
,\nalysis of mal'hine transients Stability 
and control of multiphase and singll' phase 
machines 
465. 466, 467. POWER SYSTEM 
ENGINEERING 
465. 466: (4-U); 467: {:l-:l) Cr. 4 emh. Yr 
Pn·n.•qui~>itt>: 4()5: 30:J. Ul'llil or dU!--!--illll•· 
titt11 in 421: 46(;: 465; 467: 46(>. 
l'ower system parameters, per unit cakula· 
lions. modern solutions of power systems, 
symmetrical components, solution offaulted 
systems. power system stability, lightning 
su rgcs 
471. BASIC BIOMEDICAL ELECTRONICS. 
(:l-0) Cr. :3. S. 
Prerequisites: Muth. I 02: Phys. 11 :J. 
Practical introductory electronics including 
a-c circuit theory. rectification, amplification, 
oscillators, and power supplies. Biological 
and medical instruments including pressure 
and flow transducers, signal processors, re-
corders, measurement of bioelectric po-
tentials and artifact suppression. (This 
course is designed for students majoring 
in the life sciences and is not acceptable 
for minor credit in biomedical engineering 1. 
498. SPECIAL PROBLEMS. 
Cr. 1 to 5 as arranged. F.W.S. 
Prerequisite: Senior classification in E.E. 
Investigation of an approved topic com-
mensurate with the student's prerequisites, 
interest and ability. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, ma1or or mmor, open to 
qualified undergraduates 
501, 502, 503. ANALYSIS OF LINEAR 
SYSTEMS. 
~) Cr.3 each. F.W.S. 
equlsites: 501: 418; 502: 501; 503: 
502. 
50 1, 502. Analysts o( linear systems by 
both operational and state-space methods 
Introduction to modem concepts of stability, 
observability, and controllability in linear 
systems. 
503 Resr.onse of linear systems to random 
Inputs. \\ lener filter theory. 
511. SEMICONDUCTOR DEVICES. 
(:J-0) Cr. :J. F. 
Pn·n'<Jui~ill': :J75 ,,r 4-16. 
Basil' conct.•pts of st.•micondut.·tor dc\'kes 
lks•gn, anulys1s and application of trans-
istor dn·u1ts 
:; 1~. 51 U. 5:.W. ELECTRIC AND 
MAGNETIC PROPERTIES OF 
MATERIALS. 
(:J-0) Cr. :J. t'Ht h F .W .S. 
Pn·n"(rui1'oitt.•: 51~: Ph)1'o. 30:J or -1:,:,, 5tH: 
.'l I~- Phn. 5 I :J t•r Mt.•t. 51 :l: 5:?11: 5 I H 
51M Crystal structure and symmctr). ani-
sotropy, the pht.•nomenologkal tn•atnwnt 
of tht.• physlt.'al properties of matt.•riuls, 51 U 
Band tht.•ory of solids Conduction pht. .. 
numcna in metals, semi-conductors and in-
sulators .Junction pht.•nomt.'JHI, 520 :\lilro 
s<:opic propt.•rtit.•s bused upon quantum 
mechanics and statistical mechanics l' rys-
tallography :\letals and transport pht.·-
nomena 
5:.?5 INTRODUCTION TO GASEOUS AND 
PLASMA ELECTRONICS. 
(3-0) Cr. a. 
~en-qui!'>itt.·: Phys. :w:J 
"'tudy of the various phcnomena in lllnizt.•d 
gases including ionization and t.•xdtation 
processes, mobility. diffusion and n'C:om-
bination and gaseous bn•akdown 
5:l7. COMMUNICATION SYSTEMS 
ANALYSIS AND DESIGN. 
( :J-3) Cr. 4. S. 
Pn·rcqui!'>ile: 41M. 
I nt rodut.·tion to information theory :\lodulu-
tion te<:hniqut.>s and analysis and design 
of communication links from a svstems 
v~wp~nl · 
5:31. NETWORKS AND LINEAR GRAPHS. 
(:3-0) Cr. :J. F 
Prerequisite: 501. 
Analysis of networks by means of linear 
graph theory and matrix algcbra. !\:et-
work parameter matrices and their proper-
ties 
541. ADVANCED SYMMETRICAL 
COMPONENTS. 
( 3-0) Cr. 3. A It. F. Offere<J 196M. 
l»rerequisite: 467. 
('alculation of sequence impedances, ann 
lysis of unbalanced systems and unbalanced 
conditions 
542. POWER SYSTEM PROTECTION. 
( 3-0) Cr. 3. All. W. Offere<J W68 
Prerequl!,ite: 541. 
Criteria for fault clearing, device nwrdina 
lion, relaying 
54:3. COMPUTER SOLUTIONS FOR 
POWER SYSTEMS. 
(3-0) Cr. 3. Alt. S. Offered 1969. 
Prerequisites: 502, 541. 
The study of algorithms adaptable to digital 
computers for load flow, fault, and stabilit) 
problems 
544. DISTRIBUTION ENGINEERING. 
(3-0) Cr. 3. Alt. F. Offered 1967. 
Prerequisite: 467. 
Distributio'? components, design criteria, 
protective device coordination. set.·ondury 
networks, yoltage control 
545. POWER SYSTEM ANALYSIS. 
l 3-0\ rr 3. Alt. W. OIT<"red 1967 
Prerequisite: 467.501, Math. 404. 
:\1atrix analysis of targl' systems, linear 
vector space formulation. system mudcl!i 
and equivalent circuits 
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546. ECONOMIC OPERATION OF 
POWER SYSTEMS. 
(3-0) Cr. 3. Alt. S. Offere<l J96N. 
Prerequlsitt.•: 545. 
< >peralion of systems on u minimui cost 
basis. theory of incrementul loading. sys 
tern losses, methods of computation 
549. ELECTROMAGNETIC FIELDS. 
(:.J-0) Cr. 3. F. 
Pn·requi~>itc: Math. 4 J 0, 51 1 . 
Static elt."<:trk and mngnetk Odds. putt.•ntiul 
theory. fields in matter 
551.552,55:1. ELECTROMAGNETIC 
FIELDS. 
565. 
566. 
567. 
57 I. 
57'1. 
575. 
576. 
( 3-0) Cr. 3 em·h. W .S.F. 
Prc.•rcquisilt.•: 551: 313 or 549: 552: 551: 
553: 552. 
551 M axwdl's l'quntions. wave phcnoml•nu. 
guided waves 552 Plane. t.'ldindricul and 
spherical wave functions 5n3 Micruwnve 
networks. variational and perturbational 
tt.><:hnlques 
INFORMATION THEORY I. 
(3-0) Cr. 3. F. 
Prercq u lsilc: 4 1 8. 
1 nformatlon lht.>Ory as applied to both dis-
crete and continuous systems. Shannon's 
fundamental theorems. I ntrodul·tion to cod-
ing theory. 
INFORMATION THEORY II. 
(3-0) Cr. 3. W. 
Prerequisite: 565. 
<'odes for error detection, location and cor-
rection c:roup codes. c:enerator and parity-
check matrices. Error bounds. Interlaced 
and iterated codes. Shlfl register sequences 
Cyclic codes. Bose-Chaudhuri {'odes. 
INFORMATION THEORY III. 
(3-0) Cr. 3. S. 
Prerequisite: 565. 
Slatlstical decision theory and application 
to dlgllal communication systems. Optimal 
detection of signals in noise. Parameter 
estimation. 
THEORY AND TECHNIQUES OF 
BIOLOGICAL INSTRUMENTATION. 
(3-0) Cr. 3. W. 
Prerequisite: V. Phys. 514, Math. 321. 
Characteristics of biological slgnalt~, trans-
ducers, error and nrtllact suppression, bio-
logical datu acquisition and processing 
systems 
SIMULATION OF BIOLOGICAL 
SYSTEMS. 
(3-3) Cr. 4. F. 
l»rcrequisitc: 446. V.Phys. 514. 
Theory and operation of unalogcomputers. 
Development of mathematical models for 
biological control systems and application 
of analog computers to the simulation of 
these systems. 
CONTROL SYSTEM SYNTHESIS. 
(3-3) Cr. 4. S. 
l»rerequisitc: 418. 
System specifications; time and frequency 
domain techniques for synthesizing closed 
loop systems. 
SAMPLED-DATA SYSTEMS. 
(3-0) Cr. 3. 
Prerequisite: 502, 575. 
Z-transform and Z-form methods applied 
to sampled-data systems. 
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584. 
585. 
HIGH SPEim COMPUTER DESIGN. 
(C.S.584) (3-0) Cr.3. F. 
Prerequisite: 412. 
High speed arithmetic, carry speed up and 
carry storage; redundant number represen-
tation; re--coded multipliers; restoring and 
non-restoring division, multiple precision, 
overflow dett.'(.·tlon and treatment. floating 
point ttrlthmetlc H lgh speed control, look 
ahead controls, memory Interleaving and 
Interlocks 
ADVANCED COMPUTER 
ORGANIZATION. 
(C.S. 585) (3-0) Cr. 3. W. 
Prercqul.slte: 584. 
Time sharing, multi-processor compull•rs, 
lntt•rrupts and prlorilil-s, ml•mory hll'rar 
586. 
5H9. 
.SH5. 
chies. scratch pad memories, memory pro-
tection, channel organization 
THEORY OF COMPUTER 
0 RGANIZA TI ON. 
(C.S. 586) (3-0) Cr. 3. S. 
Prerequisite: 585. 
Theoretical description of computer organ-
ization using l verson notatwn 
COMPUTER DEVICES. 
(3-U) Cr. 3. 
Prerequisite: 4~6. 511, 520. . 
Optimization of matenal properues to be 
used in computer subsystems 
SPECIAL TOPICS . 
Cr. 2 to 5 each time eleded. F.W.S. 
Formulation and solution of theoretical or 
practical problem~ in electrical engineering 
COURSES FOR GRADUATE STUDENTS, major or minor 
611, 61:l. 6la. SYNTHESIS OF PASSIVE 
NETWORKS. 
(:J-<J) Cr. 3 em·h. F.W.S. 
Prerequisite: 502. 
Synthesis of pass1Vt' t>lectrk networks 
H18, 619. ADVANCED TOPICS IN 
ELECTRICAL MATERIALS 
(:l-0) Cr. 3 euth timt• dl'('tt•<L 
Pn·n·qul!>ll<': 5:l0. 
A Sul)l'rconductivitv 
B. ~timulatt'd emission amplificauon 
(' Coupled wave phenomt·na 
U:l1. ADVANCED TOPICS IN 
ELECTROMAGNETIC THEORY. 
(:3-0) Cr. 3 cut·h tinw elcch.-d. 
Prer<'qulsile: 553. 
A l'rupagation in pt.•riodic structure~ and 
anisotrupil' nH•diu 
B l'ropugalion in turbulent medin 
(' Hndlowavt• propagatton around tlw 
earth 
J) Coupled mode theory 
().tl. HIGH VOLTAGE ENGINEERING 
(:l-0) Cr. 3. Alt. F. OITt·rcd 1968. 
Prerequisite: 467. 5:l5. 
Transmission at high voltagl•S, corona. Ill 
sulutlon loordlnation. radio interfen•nu· 
64:!. HIGH VOLTAGE TRANSIENTS. 
(3-U) Cr. 3. Alt., w. OfTt•roo 1968. 
~rcquisitt•: 542, 641. 
Analvsis of tru\ t•ling waves on h1gh 'ullage 
drcults, restrikl' in drcuit breaker,s\dtlhmg 
surges. lightning phl•nomena 
ti4:J. D. C. TRANSMISSION. 
(:.J-0) Cr. 3. Alt. S. OfTeroo 1969. 
Prercq u isite: 64 2. 
Transmission by direct current. inverter 
design. s>•stem simulation. parallel opera-
tion, stability considl·ratlons 
H44 POWER SYSTEM STABILITY 
(:3·0) Cr 3. Alt. F. OITt•red 1 H67 
Prerequisite: 54:l. 
Translt•nt and !>lt•udy-stntt• stabilit} prob 
!ems. dassical and modern unalvs1s tl't h 
nlques, swinging ouHlf-stt>p · 
645. INTERCONNECTED POWER 
SYSTEM CONTROL 
(:J-0) Cr. 3. Alt. W. OfTeroo 1967 
Prerequisite: 467, 502,644. 
Analysl'> of control objL~tives,control dl'\ icc 
tht•orJ' und application, communication of 
control Information, transit>nt response con-
sideratiOns 
646. 
();')(I 
()() 1 . 
6()5. 
671. 
675. 
(>76 
()77. 
INTERCONNECTED POWER 
SYSTEM STABILITY. 
(:3-U) Cr a. All. S. OITered 1968. 
Prerequisite: 645. . . . 
:>.todern methods of stabthty analysts ap-
plied to interconne<.ted power systems 
ADVANCED LABORATORY. 
Cr. 1 to :J each time elcdcd. 
~dected projects 111 areas of advanced elt't·-
trical engineering 
COMPUTER SEMINAR 
Cr. 1-:J each time dL't'teo 
Prcn-quisilc: 586. 
\'anous computer top1cs of timely interest 
ADVANCED TOPICS IN ELECTRIC 
MACHINERY 
(:3-0) Cr :3 each time dedL-d. 
Prerequisite: 502. 
Advanced toptcs tn ('onnL't'tton with machine 
transtent!>, svchronous and mductton ma-
chines, trans-formers and special malhincs 
BIOMEDICAL INFORMATION 
PROCESSING. 
(3-0) Cr. 3. S. 
Prerequisilt•: 446. 
Biological signal pron•sstng ineludmg the 
application of computers and advanced 
servomechantsm concepts to biological sys-
tems :\ledical automation, bwnJ<:s, includ-
ing ncu ron models and rL't'ognitlon system~ 
ADVANCED TOPICS IN RANDOM 
PROCESS THEORY. 
(3-U) Cr. 3. 
Prerequisite: 503. 
Recursive filtering techniques of Kalman. 
Other topics of current interest in stoch astie-
process theory 
OPTIMAL CONTROL THEORY. 
(:3-0) Cr. 3. 
Prerequisite: 503. 
\'ariationaJ approach to optimal tontrol 
~>ynamic. programming i'ontnagm's max-
tmum pnnctple 
NONLINEAR SYSTEMS 
(:J-0) Cr. :1. 
Prerequisite: 502. 
Techniques of analysis and 
nonlinear control 'systems 
second method 
synthesis of 
Lyapunov's 
684. ADVANCED SWITCHING THEORY. 
(C.S. 684) (3-0) Cr. 3. 
Prerequisite: 410 and permission of in-
structor. 
Sequential logic with emphasis on the 
formalisms. 
685. ADVANCED LOGIC SYSTEMS. 
(C.S. 685) (3-0) Cr. 3. 
Prerequisite: 585. 
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Pattern recognition processors, adaptive 
processors, distributed processors. 
686. AUTOMATA THEORY. 
(C.S. 686) (3-0) Cr. 3. 
Prerequisite: 684. 
Turing machines, finite state machines,com-
putabllity. 
690. RESEARCH. 
F .W .S. Graduate staff. 
ENGINEERING 
George R. Town, D.Engr., Dean of Engineering 
Paul E. Morgan, M.S., Assistant Dean 
Professors: Eugene S. Ferguson, M.S.; Lawrence R. Hillyard, M.S. 
Associate Professors: Milton L. Rogness, M.S.; Raymond A. Vellne, B.S. 
Opportunities for Undergraduate Study 
For undergraduate curricula offered in the several departments of engineering leading 
to the degree Bachelor of Science, see College of Engineering, Curricula. 
The orientation courses listed are required of all freshman engineering students in order 
to provide information that will help the student in his work in the College of Engineering 
and will also help him in deciding which curriculum he will follow after the first year. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
114, 115. ORIENTATION. 
(1-0)Cr.R. 
114: Nature of professional work ln engi-
neering. Methods of testing individual's ap-
titudes for engineering profession. 115 
Nature of various branches of engineering 
and some fundamental considerations in 
selecting a career. 
190. SPECIAL TOPICS. 
Cr. 1 to 5 each time elected. 
Prerequisite: Engineering classHlcatlon. 
Topics pertinent to development of pro-
grams common to engineering curricula. 
200, 300, 400. COOPERATIVE WORK. 
Credit: Required of all cooperative students 
in engineering. 
Prerequisite: Permission of department head. 
200: Work periods for students with sopho-
more standing in regularly established 
cooperative work-study program in any 
engineering curriculum. 300: Work periods 
forJ·uniors. 400: Work periods for seniors. 
Stu ents must register for these courses 
prior to commencing each work period. 
421,422. HISTORY OF ENGINEERING. 
(Hist. 421, 422) (3-0) Cr. 3. 421: F.W.; 
422: w.s. 
Prerequisite: Junior classlflcatlon. 
421. The process of innovation. Origins 
of early inventions. Technical development 
in the East and the West. Engineering In 
Mediterranean clvlllzatioru~. Technical ad-
vances through the Renaissance. 
4 22: t-::mergence of modem engineering after 
1700. Influences of science, society and 
resources upon technological development. 
Rise of .J?rofessionalism; place of engineer 
in today s culture. 
515. HISTORY OF TECHNOLOGY IN U.S. (Hlst. 515) (3-0) Cr. 3. S. 
Prerequ.islte: 422. 
Traru~fer of technology and science from 
Europe; U. S. lnnovatloru~; the "American 
system" of manufacture and mass-produc-
tion; heavy Industry; scientific management. 
561. TECHNOLOGY IN DEVELOPING 
COUNTRIES. 
(Hlst. 561) (3-0) Cr. 3. F. 
Prerequisite: 422. 
Historical review of technological develop-
ment of developing countries, wlth emphasis 
upon United Kingdom, U. S., and Japan; 
factors affecting rate of development, analy-
sis and comparison of current technological 
status of selected cultures lnAmerlca,Afrlca, 
and Asia. 
590. SPECIAL TOPICS IN THE HISTORY 
OF TECHNOLOGY. 
~t. 590) Cr. 2 to 5. 
equlslte: 9 credits ln history of tech-
nology. 
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ENGINEERING GRAPHICS 
.James S. Hising, ~t.S., Head of Department 
Profe ... •wr· :\1auriet• \'\.'. Almfeldt, B.S. 
A.<isoctal(' Profe:·;sors Carl A. Arnbal, :\t.S.; .Joe\'. Crawford, ~1.S.; :\1ilton L. Hogness, 
:\1.....,.; C. <:ordon Sanders, :\I.A. 
Assr .... tanl Plo{c.,.,ur ... · Hobert 0. Butler, B.S.; PaulS. De.Jong, :\1.1-:.; Hobert I. Duncan, B.S.; 
(;lenn B. ~fcConnell, B.S.: Carl.). Sayre, B.S.: Hobert .J. Strachan, :\l.S. 
Instructors· \\'ayne ('. l>owling, :\l.S.: Arvid H. Eide, B.S.; (;ary A. Cranneman, B.S.; 
Haman H. :'\:ayar, !LArch.; \\'illiam A. \\'isner. B.S. 
Opportunities for Undergraduate Study 
Adequate traimng in the graphical language brings the engineer a professional literacy 
essential and preliminary to all engineering work. Creater emphasis is being placed upon 
the graphical solution of problems involving space relationship as well as an increased 
recognition of the speed and accuracy of graphical methods to replace and supplement 
mathematical solutions of engineering problems. 
In teaching the fundamentals of engmeering graphics. attention is directed not alone 
to the technique of drawing but more upon the power to visualize. This power is developed 
both for reading and writing the language. The several phases of this graphical language 
are integrated in such a way as to produce a logical whole. Freehand sketches are em-
ployed extensively. using orthographic and prctorial methods to teach rapid execution of 
shape--description problems, while complete working drawings are made to conform with 
accepted drafting standards in the st•veral fields of engineering. 
Engineering graphics in itself 1s not a profession. :--.:evertheless, proficiency in its use 
is the gateway through which many enter the field of engineenng. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
121 DRAWING AND PERSPECTIVE 
( I 6) Cr :1. S 
..,kt•tt hmg and lt•ttt-ring l M' of dnt\\ 1ng 
lll!>trunH'Ilt!> and mutt·nal!> ~1ngll' and mull 
\It'\\ projt'l t1011 n·Juted lo llll<'rt•sl of applaed 
art Ba!>lt !>V.t' und mutt•nal !>pt>tlfit alton!> 
"'tandurd!> and • ~vmbolk n•pn·st·ntatllln 
l'actonal dra" ang. axunomt·lnt, oblaqut·. 
and pt•r!>(>l'<."tl\ t' 
t:JI. DRAWING AND PROJECTION. 
(0-6) Cr 2. F.W.S. 
t:H"l'hand skt'l<:hing and lettt•ring l ~t· of 
drawing instruments, triangles, archite~:t's 
and engineer's scales Elementary space 
problems In pk·tonal or muiU\'ll'w pro)(.'(' 
tion of points. llm•s, plan<'s and solid!-
1· n•t•hund and mstrum('ntal dru\\ ing Ill\ oh 
mg st'l'tlons. l"Oll\'l'ntional practln'l-. und 
bU!-ll ~lJ.l' !tpl'llfil Utl011!-
l:l:l. GRAPHICAL THEORY AND 
APPLICATION 
(1·6) Cr.3. W.S. 
Pren>qulsitl': I :J 1 . 
( ontinuution of l.i 1 to pruvadt• anstructaon 
in fn.>t.•hund and lllstrumental dra\\ mg 
Axunonwt ric. oblique und perspectl\ l' dra\\ · 
ing 1kt<'rminutiun of true distance. cll•ar 
unn•s, true angles. true sizes and shapes 
l,une, smgle cun ed, double curved, and 
\\ urpl'<i surfan~·s Su rful·e devdopm<'nls and 
I ntt•rsl't"llon~ 
1:1:J WORKING DRAWINGS AND APPLIED 
GRAPHICS. 
( 1-6) Cr. 3 W.S 
Prl'requisill': 132. 
( omprehl·nsl\ l' treatment of damensaonmg 
and ton\ entaonal reprt'Sl'ntalwn as applled 
to all fil'ld~ of engmeering Details, layouts, 
assemblies ~pecification standards I ntro-
duction lo graphical solutions. Coordinate 
systems, curve plotting, mathematical equa· 
lions. alignment charts, vector geometry. 
and graphical calculus 
141. ARCHITECTURAL GRAPHICS I. 
(0·6) Cr. 2. F. 
Lt·ttenng, sketchmg. and instrum<'nt dra\\ 
mg Bas1c orthogonal proj{'('tion of pomts. 
lmes, planl'S, and solids, S{'('tlons and con· 
\entionul practices Pictorial dra\\ing 111 
axonoml'tri<. and oblique ( 'ontour dnl\\ mg. 
dim<'nsuming 
142. ARCHITECTURAL GRAPHICS II. 
(0·6) Cr. 2. W. 
Prerequisitl': 14 I. 
Spatial g<'ometry involving angles, piercmg 
points and clearances l,ane and space 
\(.'('lor g<.•ometry Delineation, intersection, 
and d<'velopment of plane. single cu n.·ed, 
double cun.·ed, and warped surfaces. 
143. ARCHITECTURAL GRAPHICS Ill. 
(0.6) Cr. 2. S. 
Prerequisite: 142. 
Perspective drawing, shades and shadows 
in perspl'Ctive and orthographic, refll'<.'tions 
Principles of presentation drawings 
235. ADVANCED GRAPHICAL PROBLEMS 
(0-3 to 15) Cr. I to 5. S. 
l»rerequisite: 1 aa. pennission of department 
head. 
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Advanced graphical theory and application 
in the several flelds of engineering. Choices 
include patent. drawings; advanced detailing; 
layout and assembly drawing; gears, cams, 
linkages. Map projections, contours, ratio 
charts. Production Ulustratlon. Advanced 
work in graphical differentiation, graphical 
integration, graphical derivation of empiri-
cal equations, alignment charts and noma-
graphs 
ENGINEERING JOURNAliSM 
Administered by the Department of Industrial Engineering in cooperation with the 
Department of Technical Journalism. 
A program in engineering journalism has been designed in the engineering operations 
curriculum for students who desire a knowledge of the fundamentals of management, engi-
neering, science, communications, and human behavior, and who do not wish to pursue 
the more specialized engineering curricula. Graduates of this new program should find 
interesting opportunities in a number of administrative areas in industry such as technical 
information, industrial communications, public relations, engineering sales, procurement, 
and production. 
The program is administered in the Department of Industrial Engineering and leads 
to the degree Bachelor of Science. Additional information concerning the journalism courses 
and requirements may be obtained from the Head of the Department of Technical .Jour-
nalism. 
Hequired courses in engineering journalism include 
engineering operations curriculum except as noted below. 
The following number of credits in journalism must 
journalism program: 
all the required courses in the 
be included for the engineering 
101. Introduction to Mass Communication .. 
(;roup A - 2 but no more than 4 courses 
(221, 222,252, 325,341) 
. . . . . . . . . . . . . . . . . . 2 credits 
minimum 7-8 credits 
Group B - 2 but no more than 4 courses minimum 6-7 credits 
(223,317,326,337,338,342,352,400A,400B, 400C, 475, 476) 
Group (' - at least 3 courses . . . . . . . ...................... 9 credits 
(417,430,431,462,463,464) 
Additional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8 credits 
E. (;r. 143 may be substituted for E. (;r. 133; a Group C journalism course, pref-
erably 430, for I.Ad. 365A; and a (;roup B journalism course, preferably 223, for 
Engl. 414A. Two courses selected from 431, 462, and 464 may be taken as socio-humanistic 
electives, and four group A and B courses as management-business electives. 
A minimum of 32 journalism credits is required in the program. The minimum credit 
hours required for graduation in the engineering journalism program is 188. 
ENGINEERING MECHANICS 
Harry ,J. \.Veiss, D.Sc ., Head of Department 
Professors Arthur 'W. Davis, Ph .D.; Herbert ,J. (;ilkey, Sc .D.; Edward H. Ohlsen, ('.E.; 
Kyriakos C. \'alanis, Ph.D.; Donald F. Young, Ph.D. 
A-.-.(,ctctlc Profcssot .__. Kenneth (;, :\1c<.'onnell, Ph.D.; Gundo A. Nariboli, Ph.D.; Aldor C. 
Peterson, :\1.S.; \\'illiam F. Hiley, :\1.!--t. 
A.._-; 1-.tctnl Pro{l'.'-'ors: Frank H. Brittain, l'h.ll., Frederick :\1. (;raham, Ph.l>.; Shun-Ku 
l.cc, Ph.D.; :\hchael ,\. :\kCoy. :\1.S.; .Jaek S. l'dersen, :\l.S.; Thomah H. Hogge, l'h.l>., 
Donald I'. Smith, :\l.S.; Chang-Tsan Sun, Ph.l>. 
/Jh/1 /1( ,,,,.._. .Jimmy ( ;_ \\'allace, :\l.S. 
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Opportunities for Undergraduate Study 
The course~ 111 mL'Chanics are mtermedtale betv.een those Ill phy~ks and mathematic:s 
and the professional and design course~ of the several engineering curricula. In the work 
of this department the student ~~ expL'Ctcd to acquire an understanding of the principles 
underlymg the tl.'Chmque of analysb and a knowledge of those propertie~ of materials which 
influence the manner and extent of thetr use for engineering purposes. He is expected to 
gain some msight mto the background of purchase and design specifications. Physical 
properties of engmeering materials are stud1ed in the classroom and are evaluated m the 
laboratory. (;eneral laws, such as tho~e of :\:ewton, are given mathematical expression 
and are made suitable for use m the solution of specific problems in machine and structural 
design and in the flow and measurement of fluids. 
Opportunities for Graduate Study 
The department offt•rs major work for the degrees Master of Science and l)octor of 
PhiloM>phy in engineenng mL'Chanic~, and minor work to students taking major work m 
other departments. 
Prerequisite to major graduate work ts the satisfactory completion of a curriculum 
substantially equivalent to that required of undergraduate students in engineering at this 
institution. This should include the undergraduate course~ necessary for the particular 
field chosen. 
( 'ourses open to graduate students for mmor graduate credit only: 324, 327, 337, 
a44. :354, :nH. 42o. 444. 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
274. STATICS OF Jo:NGINEERING. 
( 1 0) Cr 1 F .W .S SSI.SSII. 
Prl•noquisltt>: Math. J 12. Phys. 221. 
\\'(:tor and ~tulur treatment of coplanar 
und noncoplanar foret.· S} stl'ms IU.•sultants, 
equihbnum, fnt·tion, centroids, nH>mt•nt of 
uwrtia. product of i m·rtiu. primipul moment 
of lllt'rtlu. \ 1rtuul \\ ork 
:124 MECHANICS OF MATERIALS 
(50) Cr. 5 F W .S.SSI.SSII. 
Pn•noqulsilt•: 27-1 
l'lunt· l>trt·l>~. pnm1pul stn•l>!>, t\\o·dlmt•n 
~umal !>lrum 1-:lt•mt•nb of :.tre~s and t..lc-
formatiOn a nul} :.1!> uppht•d to ml'mbt·r~ 
Mlbjt'\ It'd to l"l'lltnl. tor~10nal. flt·xural, ant..! 
t·ornbuwd loudmg, ~tulltall\ dl'lermlllutt• 
and tnddt·rrnmutt· :-.~ ~tt·m; l·.lenll'ntan 
~tabl111~. appht at1un:. to lolumn:-. "tatt~. 
d~ 111111\ll. rt•pt·att·d loadmg 
•:121. MATERIALS LABORATORY 
(O-:n Cr. I F.W.S.SSI. 
Pn•n•quisih•: Crt'tlil or da:.:-.Hkation in :l:! 1 
1·.:\pt•rinll'ntul t..lt•lt'rmination of nu.'<.·hamtai 
proJ>l'l"lll'::. of :-.l'll'\ h·d l'lll-{llll't'flllg matt·nab 
I "Pl'rlnwntal \ l"fllll illl\111 ol a~:-.umptwn~ 
m;uk Ill .~:2-1 t M" ol ~tro..~•n nwa:-.urmg 
dt•\ Ill':. l'n·parat1on ol n·port:-. 
• :J:n MATERIALS LABORATORY 
(06)Cr:! FW 
Pn·n·qui~ih•: C'n"<ht or tla~!-oilkation m :J:,~ 1 
and:J51. 
"mlllur to .!27 "1th at..lt..lltHtnal loJ>Il ~. and 
athkd l'lllphu:-.1:-. on tont rl'tt• 1 lnt• t.Ja\ m 
!>pt'(:llon tnp · 
:l11. DYNAMICS OF ENGINEERING 
(I 0) Cr. 1. F W .S.SSI. SSII. 
Pn•n-qui!oill•: :!7 1. 
\'t'<.·tor und MU)ur trt·utrnult of kmt·rno..~llt·:-., 
coplanar rnotwn of purtldt·!> diHl ng1d 
bodies. Kinetics; vector and scalar treat-
ment offorce-mass-acceleration and impulse-
momentum-methods; constant and variable 
mass, coplanar and noncoplanar systems; 
work-energy method 
:1:> I ENGINEERING MATERIALS. 
( :l 0) Cr. :l. F. W .S. 
Pn·rl'qui-.itl': Crl'dil or l la!o:-.ifil alum in :1:1 t. 
l'ropertlt~. u~e~ and manulacture ol metal::., 
timber, :-.tom·. tlay product:., tement~. ton 
trl'tt· and other englllL'l'rlllg matenab 
:nH MECHANICS OF FLUIDS. 
(:J :2) Cr. I. F W.S.SSI 
Pn·reqtll~itl': :111. 
l'1 operllt•:-. ol llUid~ l·lu1d ~tatll::.. 1, tnt·nwtll ~ 
<~nd klnl"!IL::. ol Olll'-dlmcn::.lolhd flo\\ I m 
pubt· llH111H'I1tUill, dllllL'Il::.lolla) anal} :.1~. 
llo\\ 111 ptpl·::. ant..! thannd~. engllleenng 
.I ppllt.tllon~ "l'lt·t tt•t..l l.tbu r o..~tory l'X pl'n 
llll'l1t~ . 
1:10 PRINCIPLES OF MECHANICS IN 
BIOMEDICAL ENGINEERING. 
(HI) Cr. 1. F. 
Prl•rt•qubitt•: Phys. 111 or :!21, Math. 21:1. 
~dt'<."tL•d topiCS 111 apphl'U llll'lhHiliC:> \\ lth 
applltallons Ill blomt·chanK::. lntludes 
::.tallts and dynamlls of partKlcs and ng1d 
bod1es, contepts of stress and deformatiOn, 
equations of motion fur contmuous med1a, 
dynam1cs of perfect fluids elastic behav1ur 
of. solids •. vi_scuus flow l;rimanly fur stu-
dents maJormg 10 one of the life sucnces 
444. MECHANICAL VIBRATIONS. 
(3·2) Cr. 4. W. 
Prerequisite: 344. 
Elementary v1bratwn analysis, single and 
multiple degrees of freedom, energy meth-
ods, free and forced vibrations, v1scous 
da_mpmg, transmissibility, influence toef. 
finents, lateral vibrations of beams 
490. SPECIAL PROBLEMS 
Cr. Arr. F.W .S. 
Prt.>requisite: 1\>rmission of instructor. Stuff. 
• t\ student \\ho 1s not present for the first labnra· 
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tory mL>eting of his own section may qualify 
for continuation in the course only by attending 
the first laborutory meeting of some other section 
of l'ither of these two courses 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
.'lOO. SPECIAL TOPICS. 
C r 2 In 5 l'Uch time l'il'{'ll'<i. As urr. 
51 t. ADVANCED MECHANICS OF 
MATERIALS. 
(3 or 4-0) Cr. 3 or 4. F. 
Pren-quisite: 324. 
Spl'('IUI prublL•ms mel m l'nguwering l.iml-
latiOn!> of fll'xure and torswn formulas. 
un!>) mnll'lnLal bending, curvL•d bl·ams, 
lombined !>tres!>I:S, theurll's of fa1lure. thm 
tube!>, thi<. k hollow cylindL•rs. photm·la!>lklly 
515. DEVELOPMENT OF MECHANICS. 
(2 to 4-0) Cr. 2 to 4. W. 
PrL·requisite: :121. 344. 
II istoril'~l _develofment o_r tl1l' expn's!>lon 
of the pnnc1ples o ITIL'('hani< .. S 
517. EXPERIMENTAL STRESS ANALYSIS. 
(:J-2) Cr 4. W. 
Prl'requisill': 324. 
Fundamental concepts of strain lllL'a!>Url.._ 
ment, propL•rlll'!> of !-otn•ssl·oat and II!> ap-
phl at1on, \\ 1re, full and SL'mi-nmdul·tor 
strum gages, strain gage un:uits and re 
cordmg instrumL·nth, rosl'lll' anal;. his, anulo-
giL's, introduction to photoelastillt) and 
mu1n• method!> 
51H. PHOTOELASTICITY AND MOIRE 
METHODS. 
(32)Cr.1.S. 
Pn·requisitl•: :J21. 
I\\ u and th fl'L'-dlllwnswnal photol'la!>llllly. 
lompen!>ation tl'('hniquL'S, prinupal stn•s!> 
M'parat1on usmg shL·ar dukrenn·. ubhqut· 
mudL•nn· and otlwr ml'lhods, hlrefnngl'nl 
liiUtings. scattered hght, dL'slgn ol modL·Is, 
mo1n· nll'thods and thl'lr applicatiOn 
s:Jo INTRODUCTION TO MECHANICS OF 
CONTINUOUS MEDIA. 
(Math. 530) (3-0) Cr. :l. F. 
PrL·n•qubitl•: Math 110. 
('artesian tensors, stress, strum and strum 
raiL' tensor!>, fil'ld equations, simph.• l'on-
stltutl\'l' l'qUUtiOll!>, pl'rfl'<.'l and \'ISlous 
fluids, lmear elasticity, simple anclasti<: 
matenals 
S35 RHEOLOGY I. 
(3-0) Cr. 3. W. 
Prerequisite: S30 . 
K inemalics, velocity gradients, deformatiOn 
rate and spin tensors. Objective derivative, 
isotropy of space. constitutive equations 
fur non-:-..:ewtoman and anisotropic fluids. 
Applications \'iscumetric and other simple 
flows. 
S44. MECHANICAL VIBRATIONS. 
(3-2) Cr. 4. F. 
Prerequisite: 344, Math. 321. . 
Elements of lumped parameter lmear 
systems, kinematics of vibrations, ~ua~ions 
of motion for free and forced v1brauuns, 
energy methods, resonance, damp~g. 
multiple degrees of freedom, mL'<.hamcal 
impedarx:e. isolation and absorption or 
vibrations, Lagrangian equations of 
motion, applications. l 'se of analog com-
puters in analysis of vibration problems. 
545. ADVANCED VIBRATION ANALYSIS . 
(:l-0) Cr. 3. W. 
Pn•requisite: 544. 
Impulsive und arbitrary exdtutlon or linL•ar 
systems, primary and residual shock spec-
ra ~un-hrwur vibrations, phase plune and 
approxunate solutions Multiple degnocs of 
freedom, inertia and stiffness matrlces, nu-
merical methods. Continuous systems, vi-
brating string and rod, Euler beam, rotary 
inertia and shear deformation. Digital com-
puting techniques. 
548, S49. ADVANCED ENGINEERING 
DYNAMICS. 
548: (1-0) Cr. 4. F.: 549: (3-0) Cr. a. W. 
Prl'rloquislte: 344, Muth. 321. 
I>ynam1cs of partldLos and rigid bodiL•s up-
plied to udv un(.'l•d engirll-ering probll'ms. 
<:l•nerahzed coordinutes If amilton's Prin-
upll' und l.ugrungiun equations or motion 
! lrbitul motion Stability of osllllutory mo· 
t1t111, non llneur ll)'l>tl'ms. 
5!15. LINEAR WAVE PROPAGATION. 
(3-0) Cr. a. Alt. W. 
Prl•requisitc: 530. 
"urfal'l>s ol disnmtinulty. WUVl' fronts and 
l hurul'ten!!tlls, onL·-dunenslonul wave equa-
tion, rellL'l·tion and refrm lion of Uloustil 
\\U\ l':.O., irrotuuonul und L'quivoluminul 
l'ia!\tk WU\'L's AniMllrop). layered mL•<hu, 
Ha) ll·lgh \\ 11\'l'S 
S64 ELASTIC STABILITY. 
(:J 0) Cr. :J. F. 
Prl'fl'qUlsltl•: 514 or 5:W.cn'<ilt nrdassiflcu 
lion In Math. :J22. 
"lability of columns, bl'Um-<:olumns, und 
par1l'il> Assumptions und llmltutlons 
Latl•rul buckling of beams Torsion of thin 
\\ alll·d ml·mbL•rs 
.'l6H APPLIED PLASTICITY. 
(3 0) Cr. 3 W. 
Pn•noqulsitl': 514 or S30. 
The plastic stale of l'ngineenng material~;, 
t}pl'S of Ouw, lfl>ep and rclaxa.tlun, redis-
tribution of strain and stresb 1-.nglnL'l'ring 
applications. 
S69. INTRODUCTION TO LINEAR 
VISCOELASTICITY. 
(3·0) Cr. a. S. 
Prerequisite: 530. 
Definition of linear viscoelastic material; 
simple mechanical models, generalized 
models, differential and integral constitutive 
laws Boundary value problems, transform 
methods, correspondence principle, varia-
ti(mal tcchnlqUl .. 'S 
571,572,573. ADVANCED FLUID 
MECHANICS. 
(M.E. 571, 572, 573) 571: (3-2) Cr. 4. F.; 
572,573: (3-0) Cr. 3 each. W.S. 
Prerequisite: 5'71: 378 or M.E. 424, Math. 
410: 572, 573: 571 or 530. 
571 Fundamental relationshiJ>S of Ould 
dynamics; real and ideal Oulds; laminar 
and turbulent now. flow in dosed conduits 
and open channds; boundary layer theory; 
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('orn(>rehslble flow, t•ngmLoenng aprlicatwns 
57'2 Tv.u- and thnoe-dirnens10na potential 
fluv. problt•ms, application uf lurnpll'X van 
abies tu twu-d1menswnal flu1d flow, con· 
formal mapping, flow uruund solid bodies, 
frl·e streamline theory Applilations to engl-
nl'ering problem~ 573 Exm t und approxi· 
mute :.olut10ns tu :'\:a\ ier-Stokt~ equation~ 
lor one and tv.o-dunenswnal laminar flov. 
problems, both steady and unsteady 11ows, 
t•xact and approximate solut10ns to one-
and l\\O-dlmensional boundary layers, 111-
truductiUn to turbulent boundary layer~ 
594, 595. THEORY OF ELASTICITY. 
(3-0) Cr. 3 t•ach. W.S. 
Prerequihitl': 530. 
Fundamental relatiOns of elast1cll), un1form 
and non-uniform !>tales of stress, Alf\ 's 
function, apphtatlon to engineering prob· 
I ems 
COURSES FOR GRADUATE STUDENTS, maior or minor 
600. RF.SEARCH. 
620. SEMINAR. 
(1-0)Cr.l. 
635. RHEOLOGY II. 
(3-0) Cr. 3. S. 
Prerequisite: 535. 
Fmite deformation~. large strains, (;reen's 
right and left strain tensors Elastic and 
hypen•lastlc matt•ri.ab, strain energy func-
tion, applilationh ln\'erse mdhods ol 
solution. Small strum~ supl·nmposed on 
large initial strums Introduction to hypo-
elustkity, finitl' \ iscoelastility and clastic 
flu1ds 
636. ADVANCED TOPICS IN RHEOLOGY. 
( :J 0) Cr. :J. F. 
Prt'rl'qUihite: 635. 
Hecent dl'\ l'lopnll'ntl'> 111 rht•ology Complex 
problems, detailt•d ~tudy of soph1st1catt•d 
materials, Ericksen flu1dh, polar mt•dia 
6SO. FLUID MECHANICS SEMINAR 
( M .E. 650, Al'ro E. 650) 
( 1 0 to 3-0) Cr. I to 3 each time taken. 
Prerequisite: Permission of instrudor. Staff. 
Spt-ciul tupll's of l'Urrl·nt reseun h mtere!>t 
to student~ and staff of departments lOll· 
ct•rm•d 
651, 652, 653. THEORETICAL ASPECTS OF 
COMPRESSIBLE FLOW AND 
TURBULENCE. 
(Muth. 651, fi5'2, 653) (3 0) Cr.:\ t•ach. 
Alt. Yrs 
Prerequlsik•: 573 
Buratroplt flu1ds, dynamic s1mlianty, lur-
matlUn and propagatwn of shocks, s1mple 
expansion v.aves, method uf thiuacten~lll~ 
Fundamental equatiOnS fur turbull·nt nov.~. 
IM>lropil' turbulence, shear flo\\!>, \\ akl'l-o, 
j cts 
655. NON-LINEAR WAVE PROPAGATION. 
(:J 0) Cr. 3. Alt. S. 
Prercquisitl•: 555. 
IntroductiOn to theory of surfaces (;cu-
ml'tnc, kinematic and dynamic cond1twns 
uf curnpatabliity. l>t.'(:ay of wa\'c fronts uf 
fin1te amplitude waves, finite clastic strain, 
finite amplitude wa\'es in elastic media 
661. 66'2, 663. ADVANCED TOPICS IN 
ELASTICITY. 
(Math. 661,662, 663) 
(3-0) Cr. 3 each. Alt. Yrs. 
Pn•requisite: 595, Math. 411 . 
Tv.o and three dimensional problems, 
complex mapping ll'Chniques, variatiOnal 
and energy principles, Boussmcsq problems 
666,667. THEORY OF PLATES AND SHELLS. 
(Math. 666, 667). (3-0). Cr. 3 each. Alt. 
w.s. 
Prerequisite: 530. 
Thin plate analys1s, thrce-din1ensiunal platt• 
problems, shells, stability and \'lbratwn 
uf plates and shells 
671. 67'2. THEORY OF PLASTICITY. 
(Math. 671, 672) (3-0). Cr. 3 each. Alt 
w.s. 
Prerequisill': 530 or 568. 
!\1 athcmatical analysis of plasllc deforma-
tion uf matenals 
ENGINEERING SCIENCE 
< aenn 1\1 u rphy, Ph.D., Head of I\: uclear Engineering 
AssLStant Professors: Paul \\'.Barcus, Ph.D.; Howard Bell, Ph.D.; Richard E. Turley, Ph.D. 
Instructor: Knud Pedersen, M.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in engineering science leading to the degree Bachelor 
of Science, see College of Engmccrmp. Cu rncula 
The curriculum in engineering science is designed particularly for those students who 
wish to receive comprehensive training in the fundamental principles and concepts of engi-
neering rather than to specialize in one particular field. The core of the program, which is 
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based on an extensive background in chemistry, mathematics and physics, consists in the 
engineering sciences of mechanics of solids, mechanics of fluids, nature and properties of 
materials, electrical theory, thermodynamics and rate processes. A sequence in analysis 
and design in the senior year serves to integrate the entire program in engineering science. 
The curriculum is well adapted as a base for those students intending to pursue a 
graduate program in one of the engineering sciences or in nuclear engineering or who 
wish to enter the research, development or design areas of engineering. 
The curriculum in engineering science is administered in the Department of :".:uclear 
Engineering. 
Opportunities for Graduate Study 
!\lmor work in engineering science is available to students taking major work in 
other departments. 
Open to graduate students for minor only. 351, 352, 353, 4tH, 482, 4H:i, 484, 491, 
499. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
I 00 TECHNICAL LECTURE. 
( 1-0) Cr. R. S. 
351. ENGINEERING MATERIALS. 
(3-2) Cr. 4. F. 
Pren•quisite: Cn>dit or dassifkation in E.M. 
:324. 
l{esistance of matertal~ to failun·. ddinitions 
and evaluation of propertll~. n•latwnsh1p 
to des1gn Effects of l'n\'lnmment on prop 
erties Laboratory determinations 
352 ENGINEERING MATERIALS. 
( 3-2) Cr. 4. W. 
Pren'quisite: 351 or E.M. 354. 
Structure of mutertals, and mfluence of 
structure upon pro pert1es l'rupL•rht•s of 
single crystals I ntL·ratuml<. fun l'S, l'JH~rgy 
tuns1derations 
35:3. ENGINEERING MATERIALS. 
(:l-2) Cr. 4. S. 
Pren•quisite: 352 
Thermal and ell'l'trt<.altharacteristils, pol) 
t·rystallinl' systems, aggn·gates of domains 
Engineenng apphtat1ons 
WI. 402,40:3. SEMINAR. 
( 1-0) Cr. R. F.W.S. 
Prt•rcquisltt•: Senior dusslrk·utlon. 
HH. 482. -18:J. ENGINEERING ANALYSIS. 
(:J-2) Cr. 4 Nlch. F.W.S. 
Prerl'(Julslte: Chem.E. 4Hl, E.M. :324, 344, 
Math. 410. 
Application of tlw t•ngim·ering sdt'lll'l'S to 
the anal) sis of lomponents and systL·ms 
484. PRINCIPLES OF SIMILITUDE, 
(:l-2) Cr. 4. F. 
Prercqultille: E.M 324. 
l>imL•nsional analysis l'rindpll~ go\ ernlng 
tlw dl·sign and opl•rution of models fur the 
solutiOn of enginL'l'ring problems AnalugieK 
491. ENGINEERING DESIGN. 
( 1-6) Cr. ·L S. 
Prercquisitt•: Crt-dit or dussiO<'lttlon In ·18:\. 
I )esign problems Ill engmel•rlng sdenn• 
499. SPECIAL PROBLEMS. 
Cr. 2 to 5. F .W.S. 
Pn•rt'quisltt•: Pt•rml!.slon uf dt•partmt•nt head. 
I nvl·stigution of an upprovt•d probll•m l'om-
mt•nsuratt• "ith thl' training, intt·n~t and 
ability of tlH' student 
ENGliSH AND SPEECH 
Albert L. Walker, Ph.D., Chairman of Department 
Professors: Frank H. Brandt, M.S.; David K. Bruner, Ph.D.; Leonard Feinberg, Ph.D.; 
Richard L. Herrnstadt, Ph.D.; Pearl Hogrefe, Ph.D.; Keith (;, Huntress, Ph.D.; W. Paul 
,Jones, Ph.D.; \\'ill C. ,Jumper, Ph.D.; C. Buell Lipa, Ph.D.; Fred\\'. Lorch, Ph.D.; ,James 
A. Lowrie, Ph.D.; R. Dale !\lcCay, Ph.D.; E. Duncan l\.1allam, Ph.D.; Hobert B. Orlovich, 
Ph.D.; Raymond C. Palmer, Ph.D.; Fredrica Shattuck, B.A.;\\'. H. l'nderhill, Ph.D.; (ieorge 
P. Wilson, .Jr., Ph.D.; ~orris W. Yates, Ph.D. 
Associate Professors· Donald H. Benson, Ph.D.; Phillips G. Davies, Ph.D.; M. Burton Drex-
ler, Ph.D.; Elizabeth Fuller, A.l\.1.; Richard ('. Gustafson, Ph.D.; .James E. Humphrey, 
!\LA.; Hazel E. Lipa, M.A.; ,John F. Speer, Ph.D.; Richard ,J. \Veinman, Ph.D. 
Assu;tant Professors: Edward !\1. Bodaken, :\l.A.; Rosemary l>av1es, :\l.A.; :-,herry t tuopes, 
M.A.; Quentin G. Johnson, M.A.; ~orman ,J. Kaiser, :\LS.; Richard H. Kraemer, B.S.; 
Rachel M. Lowrie, M.A.; Leonard R. !\1endelsohn, Ph.D.; Fred ,J. Vallier, M.A.; Hichard 
.J. Zbaracki, M.A. 
Instructors: \\'ayne 1<:. Almquist, BA.; Sharon ('. Anderson, B.S.; Mary .Jane Andrews, 
M.S.; Betty S. Azar, B.A.; Carole A. Bernard, B.A.; Catherine B. Curran, M.A.; Hay 
D. Dearin, MA.; Donald\\'. Dunlop,A.B.;Cyril ,J. Eckelberg, M.A.; Carolyn G. Errington, 
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B.M.; Wallace K. Ewing, M.A.; Lilian 0. Feinberg, A.B.; Cole N. Foster, M.A.; Joan 
M. Foster, M.A.; Aubrey E. Galyon, M.A.; Linda R. Galyon, M.A.; Donald G. Goslin, 
M.A.; Ruth Guldenzopf, B.A.; Patricia B. Hendricks, B.S.; Daniel N. Holleran, M.A.; 
Robert E. Hoover, M.A.; Keith M. Houlson, M.A.; Murray P. Hubbard, M.A.; Arthur 
W. Johnson, M.S.; Thomas P. Johnson, M.A.; ,Judith A. Johnston, B.A.; Gary Lee Jones, 
M.A.; Joel Justesen, M.A.; Mary B. Kirkham, M.A.; Frances S. Langford, M.A.; James 
E. Mcinnis, M.A.; Dennis M. Martin, M.A.; Gloria M. Martin, M.A.; Russel M. Myers, 
M.A.; Judith K. Nelson, M.A.; David M. Olson, M.A.; Richard P. Pheneger, M.A.; Mary 
E. Harney, !\1.A.~ ,Janet Histy, !\l.A .~ Dale H. Hoss, i\l.A.; Stephen ('. Schultz, :\l.A.; Charles 
H. Sohn, B.S.; Donald L. Steiner, .:\1.A.; .Jane E. Vallier, B.A.; Theodore \\'armbrand, 
B.A.; Honald E. \\'illiams, !\1.A.; Hichard H. \\'right, :\1.A. 
Opportunities for Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in English and 
speech, leading to the degree Bachelor of Science, see Sctences and Humar ttes, Curnculum 
Students may choose one of the following options: English, speech, telecommunicative 
arts. 
The programs for majors in English and speech are flexible. Students can prepare, 
first, to teach English, speech, or drama in the secondary schools. For the l :niversity 
statement of requirements for teacher certification, see Teacher Ccrtt(tcutwn Second, stu-
dents can prepare for graduate study and eventual teaching in college or university. Th1rd, 
students can prepare for positions in business and industry: technical writing, advertising, 
sales and public relations, personnel, radio and television. Students also can pursue pre-
medical, pre-legal, or pre-theological studies. 
Students majoring in other departments or colleges may in many instances choose 
English, speech, or telecommunicative arts as a minor. 
Basic instruction in the department is designed to establish proficiency in commumca-
tion and comprehension necessary for successful college work and requisite to the demands 
of later personal, professional and civic life. Engl. 101, 102 and 103 are reqUired of all 
undergraduates, and Sp. 211 is required in all curricula in the College of Science~ and 
Humanities and in most curricula of other colleges. Engl. 201 is prerequisite for all 
other courses in literature. Advanced instruction in oral and written composition, language, 
and literature is designed to maintain and increase proficiency and knowledge m these areas. 
The department conducts a \\'riling Clinic for sophomores, juniors, semors, and 
graduate students who wish to improve their written English, and a Speech Clinic for all 
students who wish help with individual speech problems. 
The department conducts a laboratory in Developmental Heading to meet the needs 
of students who wish to increase their proficiency beyond the average level (see Engl. 200) 
A major in English 1s expected to include the following courses: 363A, 364A, 374A, 
375A, 376A, 464A. In addition, one from each of the following groups: 419 ur --!20; 330, 
384A, 384B, 367, ur 388; 354A, 354 B, or 366. A major in speech is expected to include 
the following courses (listed under Speech and Telecommumcatwe Arts): 207, 305, 309, 
324, 326, 334, 336, and 375. A program emphasizing telecommunicative arts is expected 
to include the following courses (listed under Speech and Telecommumcatwe Arts): 206, 
228, 301, 302, 321, 326, 328, 400B, 400C, and Engl. 315. These listings should not be 
regarded as complete outlines of necessary or desirable courses. Students will plan their 
complete programs according to individual needs, with the help of their advisers. 
Opportunities for Graduate Study 
The department offers major work for the degree 1\.1 aster of Science in Enghsh and 
minor work for students majoring in other departments. 
Prerequisite to major graduate work is the completion of study substantially equivalent 
to the undergraduate major in English at this institution. 
Programs are designed to prepare students for each of the following: 
1. Further graduate studies in language and literature. 
2. Teaching at the secondary, junior college, or beginning university level. 
3. Professional writing and editing in such areas as imaginative' literature, busmess, 
science and technology. 
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Special emphases include ( 1 ) application of principles of rhetoric, linguistics and 
semantics to factual and imaginative literature and to literary criticism; ( 2) scientific and 
technical writing; ( 3) an inquiry into the relationships between literature and science and 
technology. 
Open to graduate students for the minor only: 3638, 3648, 368A, 374B, 375B, 
3768,4148,419,420,4648,476,477. 
Courses in English 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
lOA, lOB, lOC. ENGLISH FOR FOREIGN 
STUDENTS. 
(4-2) Cr. 0. lOA: F.W.S.; lOB: F.W.; lOC: 
F.S. 
Prerequisite: lOB: lOA or permission or in· 
structor. 
lOA (;rammar, both oral and written. lOB: 
Composition and reading comprehension. 
lOC· English pattern practices and pro-
nunciation. lOA and 10C may be taken 
concurrently. A two-hour laboratory is re-
quired with 1 OA and 1 OC. 
15. REMEDIAL SPEECH. 
(0-2) Cr. 0. F.W.S. 
Prerequisite: Permission or Instructor. 
Analysis of the student's speech handicaps 
followed by intensive training or therapy 
In the speech clinic. 
101, 102, 103. PRINCIPLES OF 
COMPOSITION 
(3-0) Cr. 3 each. 101: F.W.S.SSI,SSII; 102: 
F.W.S.SSI; 103: F.W.S.SSI. 
Prerequisite: 102: 101; 103: 102. 
Application of principles governing the use 
of language In writing and reading. 1 01: 
Adaptation of expression to specific and 
descriptive techniques; Introduction to ex-
pository writing. 102: Techniques of in-
formative and persuasive writing; ex-
pository readings. 103: Selection of tech-
niques for communicating fact, opinion, 
and feeling; function of literature as a source 
of ideas and values. 
131, 132. PRINCIPLES OF COMPOSITION. 
(3-0) 131: Cr. 5. F; 132: Cr. 5. W. 
Prerequisite: Selection or students solely by 
the Department or English and Speech on 
the basis or high school prer.aration and 
competence displayed In exam nations. 
Application of principles governing the use 
of tanguage in writing and reading. An 
accelerated course designed for especially 
advanced students as an alternate to 101, 
102, 103. Satisfies 101-2-3 requirement in 
all curricula. 
200. DEVELOPMENTAL READING. 
(0-2) Cr. 1 each time elected, maximum 
3 Crs. 
F .W .S.S.SSI,SSII. 
Acceptable only for elective credit in Sciences 
and Humanities. Training in reading pro-
ficiency through improvement of compre-
hension and cultivation of motor skllls and 
habits conducive to increased reading speed. 
Emphasis on vocabulary development 
201. INTRODUCTION TO LITERATURE. 
(3-0) Cr. 3. F.W.S.SSI,SSII. 
Prerequisite: 103. 
Introduction to the functions of the arts, 
particularly literary. Emphasis on com-
prehension of both older and more recent 
literary types. Literature in its relation to 
recurrent human problems; foundations for 
more advanced study 
204. INTERMEDIATE COMPOSITION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 1 03. 
Expository writing· practice in writing and 
criticizing exposition. Concepts of grammar 
and rhetoric where pertinent to analysis of 
writing 
205. PROPAGANDA ANALYSIS: 
REASONING AND WRITING. 
(3-0) Cr. 3. F.W.S.SSII. 
Prerequisite: 103. 
Study of the language in which current 
Issues are presented to the public, especially 
language which may arouse feeling or con-
fuse thought. Application of basic rules of 
thinking to issues studied; practice In In-
formative and persuasive writing; rending 
and discussion 
304A, 304B. ADVANCED COMPOSITION. 
(3-0) Cr. 3. F .W.S. 
Prerequisite: 103 or 132,junlor or senior 
classification, permission of Instructor. 
304A Descriptive and narrative techniques; 
emphasis on characterization and the short 
story. Writing, rending, criticism. 304B 
Personalized exposition; personal, social, or 
scientific material with Individualized ex-
pression 
306A, 306B. ADVANCED COMPOSITION. 
Cr. 3 each time elected. F.W.S. 
Prerequisite: 304A or 304 B, permission or 
Instructor. 
306A I ndivldual protects stories, novels. 
poems. 3068. Individual projects, t.'Ssnys, 
biography, autobiography 
315. SCRIPT WRITING FOR TELEVISION, 
FILM, AND RADIO. 
(3-0) Cr. 3. W. 
Prerequisite: 304, Sp. 302, per.mlsslon or 
Instructor. 
Techniques of writing for television, film, 
and radio. Selected scripts used In broad-
casts on WOI. 
330. MODERN LITERATURE. 
(3-0) Cr. 3. W .S.SSI. 
Prerequisite: 201. 
Introduction to modern literature through 
the reading, Interpretation and evaluation 
of prose, fiction, drama and poetry of repre-
sentative American and British authors of 
the twentieth century. 
344. READINGS IN BIOGRAPHY. 
(3-0) Cr. 3. S. 
Prerequ lslte: 201. 
Selections from biography and autobiog· 
raphy of great creative workers In science, 
engineering, agriculture, the arts, govern-
ment. Other eminent contributors to civiliza-
tion. Special attention to lives of scientists 
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and to procedures of science. Impact of 
great men upon their own and later times. 
354A, 354B. WORLD LITERATURE. 
(3-0) Cr. 3 each. 354A: W.S.SSI; 354B: 
S.SSII. 
Prerequisite: 201 . 
354A Ancient classics to Renaissance. Greek 
and Homan literature; European literature 
of the middle ages; selections from I ndlan, 
Chinese, Arabian, and Persian literature. 
354B European literature, Renaissance to 
1900 Selected European literature from 
early Renaissance to modern times. 
356. OLD TESTAMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 201. 
Literature of Old Testament and apocrypha 
including narrative, poetry, wisdom litera-
ture, and apocalyptic literature. 
363A, 363B. AMERICAN LITERATURE TO 
1850. 
(3-0) Cr. 3 each. 363A: F.W.S.SSI; 363B: 
Alt. S. Offered 1968. 
Prerequisite: 363A: 201. 363B: 363A or 
equivalent. 
363A: Selected American masterpieces to 
1850, their literary value and their sig-
nificance as expressions of varying attitudes 
toward the individual and society. 363 B 
Literature of Colonial America. Significant 
American literary figures from 1600 to 
1800. 
364A, 364B. AMERICAN LITERATURE, 
1850-1900. 
(3-0) Cr. 3 each. 364A: F.W.S.SSII; 364B: 
Alt. F. Offered 1968. 
Prerequisite: 364A: 201. 364B: 364A or 
equivalent. 
364A · Selected American masterpieces, 1850-
1900, with attention to their literary value 
and their significance as expressions of 
varying attitudes toward the individual and 
society. 364B Realism In American litera-
ture Significant writers and works in the 
rise of American realism between the Civil 
War and World War l. 
366. WORLD DRAMA: THE GREEKS TO 
IBSEN. 
(3-0) Cr. 3. W. 
Prerequisite: 201 . 
The development of drama from classical 
times through the nineteenth century. 
367. WORLD DRAMA: IDSEN TO THE 
PRESENT. 
(3-0) Cr. 3. S. 
Prerequisite: 201. 
The developmentoftwentiethcentury drama. 
368. BRITISH DRAMA TO 1642 
EXCLUSIVE OF SHAKESPEARE. 
(3-0) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 201 . 
The medieval, Elizabethan, and Jacobean 
drama; reading, discussion, and criticism 
of representative plays. 
374A, 374B. ENGLISH LITERATURE. 
(3-0) Cr. 3 each. 374A: F.W.SSI; 374B: 
Alt. W. Offered 1969. 
Prerequisite: 374A: 201. 374B: 374A or 
equivalent. 
374A Selected British authors and works 
to 1600. Introduction to early period of 
English literature. 37 4 B Chaucer. Reading 
of The Canterbury Tales in Middle English. 
375A, 375B. ENGLISH LITERATURE. 
(3-0) Cr. 3 each. 375A: W.SSII; 375B: Alt. 
W. Offered 1968. 
Prerequisite: 375A: 201. 375B: 375A or 
equivalent. 
375A. Selected British authors, 1600-1800. 
375B Milton and his contemporaries. Se-
lected poetry and prose of Milton and his 
contemporaries, with emphasis on the poetry 
of Milton, Marvell, and Dryden. 
376A, 376B. ENGLISH LITERATURE. 
(3-0) Cr. 3 each. 376A: F .S; 376B: Alt. 
S. Offered 1 967. 
Prerequisite: 376A: 201. 376B: 376A or 
equivalent. 
376A. Selected British authors, 1800-1900. 
Introduction to English literature of the 
Romantic and Victorian periods. 376B. The 
Homan tic Movement, Blake, Burns, and mi-
nor precursors of romanticism; Wordsworth, 
Coleridge, Scott, Byron, Shelley, Keats, 
Lamb, H azlitt, DeQuincey. 
384A, 384B. MODERN FICTION. 
~~-0) Cr. 3 each. 384A: F .S.SSII; 384B: 
Prerequisite: 201. 384A: 384B. 
384A. Modern American fiction. Materials, 
techniques, and philosophies of modern 
American fiction. Development of standards 
of evaluation. 384B: Modern European 
fiction. Materials, techniques, and _philos~ 
phies of modern European fiction. Develop-
ment of standardR of evaluation. 
388. MODERN POETRY. 
(3-0) Cr. 3. F. 
Prerequisite: 201. 
Reading of representative work of signifi-
cant American and British poets o1 the 
twentieth century; interpretation of the poems 
as the communication of personal and social 
values. 
392A, 392B. THE ENGLISH NOVEL TO 1900. 
(3-0) Cr. 3 each. 392A: Alt. W. Offered 
1969. 392B: Alt. S. Offered 1969. 
Prerequisite: 201. 
392A. Development of the English novel 
to 1832. 3928: The \'ictorian novel. 
404. BUSINESS CORRESPONDENCE. 
(2-0) Cr. 2. W.S. 
Prerequisite: 103, junior classification. 
Principles which govern the writing of busi-
ness letters. Types of business letters. 
414A, 414B. WRITING OF REPORTS AND 
TECHNICAL PAPERS. 
(3-0) Cr. 3 each. F.W.S.SSI.SSII. 
Prerequisite: 414A: 103, junior or senior 
classification; 414B: Permission of instructor. 
414A Technical, research, and business 
report writing. Principles of engineering and 
technical exposition; problems in engineer-
ing and technical reports and in research 
papers of various kinds. 414B: Advanced 
expository writing. Emphasis on putting 
research material into report form; individ-
ual projects. 
419. MODERN GRAMMAR. 
(3-0) Cr. 3. W. 
Prerequisite: 103. 
Introduction to modern grammar and lin-
guistics; methods of grammatical analysis. 
420. DEVELOPMENT OF THE ENGLISH 
LANGUAGE. 
(3-0)Cr.3.S. , 
Prerequisite: 9 credits in Engl. beyond 103 
or the equivalent in Foreign Language. 
Background and development of the English 
language; its relationshps with other lan-
guages of the past and present; modern 
English grammar; contemporary develop-
ments in the language. 
450. LITERARY CRITICISM. 
(3-0) Cr. 3. S. 
Prerequisite: 354A, 464A. 
The nature of criticism; ideas and attitudes 
of critics from early times to the present; 
relationships between literature and psychol-
otpr. Literary scholarship as related to crlt-
iclsm. The book review as a critical form. 
464A, 464B. SHAKESPEARE. 
(3-0) Cr. 3 each. 464A: F.S: 464B: W. 
Prerequisite: 464A: 201; 464B: 464A. 
464A. Introduction to Shakespeare's dra-
matic art. Selected comedies, histories, and 
tragedies, with emphasis on the understand-
ing of character. 464B: Shakespeare's de-
velopment as a dramatist. Intensive study 
of selected plays, with emphasis on Shake-
speare's development as a playwright; back-
ground of the period; introduction to Shake-
spearean scholarship. 
476. VICTORIAN POETRY. 
(3-0) Cr. 3. Alt. F. Offered 1967. 
Prerequisite: 376A. 
Selected Victorian poets with attention to 
later and transitional figures. Aspects of 
the Victorian age reflected l.n the poetry. 
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477. VICTORIAN PROSE. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 376A. 
Selected Victorian prose. Aspects or the Vic-
torian age reflected in the prose. , 
494. THE TEACHING OF ENGLISH. 
(3-0) Cr. 3. W. 
Prerequisite: Quality point average of 2.5 
In 9 credits or Eng]. ln courses above 1 03 
selected by the student with the approval 
of the department chainnan. 
499. SPECIAL PROBLEMS. 
Cr. 2 to 5 each time taken. F.W.S.SSI,SSII. 
Prerequisite: 9 credits In English beyond 
1 03; junior classification, pennlsslon or de-
partment chalnnan. 
Designed to meet the needs of ( 1 ) students 
who seek work in areas other than those 
in which course are offered; ( 2) students 
who desire to integrate a study ot tnerature 
or language with special problems in major 
fields. 
A. Literature. 
B. Language (history of the language; 
grammar and modem usage). 
C. Semantics. 
D. Criticism. 
H. Honors. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
503. 
504. 
507. 
PROBLEMS IN WRITTEN 
COMMUNICATION. 
(3-0) Cr. 3. W. SSI. 
Prerequisite: Permission of instructor. 
For secondary, junior college, or college 
teachers. Current communication theory 
with applications. Evaluation of writing 
and definition of standards. Secondary and 
college writing programs. 
ADVANCED IMAGINATIVE WRITING. 
(3-0) Cr. 3. S.SSII. 
Prerequisite: 304A or B or equivalent and 
permission or Instructor. 
Individual projects. 
SCIENTIFIC AND TECHNICAL 
WRITING. 
Cr. 3 to 6. s.ssn. 
Prerequisite: Permission of Instructor. 
Development of technical language and style 
since 1915. Analysis and writing of sci-
entific prose, including abstracts, manuals, 
proposals, and other technical papers. On-
the-job writing in industry as arranged when 
proper basis is established. 
511,512. HISTORY AND STRUCTURE 
OF THE ENGLISH LANGUAGE. 
(3-0) Cr. 3 each. W.S.SSIJSSII. 
Prerequisite: Permission or instructor. 
Development of the language from early 
to modern times. Introduction to linguistic 
method. Selected topics in linguistics with 
emphasis on modern uses and applications. 
530. BIBLIOGRAPHY AND RESEARCH 
METHODS. 
(3-0) Cr. 3. F .SSI. 
'Prerequisite: 18 credits In literature. , 
Required or candidates for the master s 
degree. 
534. 
562. 
563. 
564. 
566. 
LITERATURE AND SCIENCE. 
(3-0) Cr. 3. S. 
Prerequisite: 37 5A and Hi st. 411 or 510. 
Seventeenth and eighteenth centuries. 
Changes wrought by scientificdevelor.ments 
in world view, conception of lmag nation 
and theory of language as these are re-
flected in the literature or the period. 
AMERICAN TRANSCENDENTALIST 
WRITERS. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 9 credits In American literature 
Including 363A. 
Transcendentalism as a force in American 
literature, with main emphasis on philo-
sophic origins, the American scene, and 
the writings of Emerson, Thoreau, and 
the minor transcendentalists. 
THE AMERICAN NOVEL. 
(3-0) Cr. 3. F. Offered 1969. 
Prerequisite: 9 credits In American literature 
Including 364A. 
Major developments in the American novel 
to 1900. 
SIGNIFICANT AMERICAN NON-
FICTION. 
(3-0) Cr. 3. S. 
Prerequisite: 9 credits ln American literature 
including 364A. 
Idealism, realism, and skepticism since the 
1840's, as reflected by essayists of distinc-
tion: Emerson, Thoreau, Twain, William 
James Henry Adams, Veblen, Santayana, 
Bourn;, Mencken, K B. White, and others. 
MAJOR AMERICAN POETS. 
~~) Cr.3. W. 
equlsite: 9 credits In American literature 
Including 364A. 
Major American poeta from Edward Taylor 
through Eliot and Frost, but wlth particular 
emphasis on such nlnteenth century figures 
as Bryant, Emerson, Whitman, D[cklMon, 
and Melville. 
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571. THE AUGUSTANS. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 9 credits In EngUsh llterature 
Including 375A. 
Pope and hls circle. Characteristics of 
neoclassicism. Spirit of the age and its im-
pact on later thinking. 
573. ENGLISH LITERATURE OF THE 
RENAISSANCE (EXCLUDING DRAMA). 
(3-0) Cr. 3. Alt. F. Offered 1967. 
Paerequlslte: 9 credits In English Uterature 
Including 374A. 
Poetry and prose of the sixteenth and early 
seventeenth centuries, with emphasis on 
Spenser, Jonson, and the early humanists. 
574. CHAUCER. 
(3-0) Cr. 3. F. 
Prerequisite: 9 credits ln EngUsb literature 
Including 374A. 
Intensive study of TroUus and Criseyde 
and of selected Canterbury Tales and minor 
poems. J ntroduction to Chaucer scholarship. 
575. MILTON. 
(3-0) Cr. 3. S. 
Prerequisite: 9 credlts ln EngUsb literature 
Including 375A. 
Paradise Lost, Paradlse Regained, Samson 
Agonlstes, selected minor poetry and prose, 
considered against the social, intellectual, 
and artistic background of MUton's age. 
576. ROMANTIC WRITERS. 
(3-0) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 9 credits in EngUsb literature 
lncluding 376A. 
Wordsworth, Coleridge, and selected minor 
contemporaries. Byron, Shelley, and Keats 
and selected minor contemporaries. 
579. BRITISH DRAMA, 1660-1700. 
(3-0) Cr. 3. Alt. F. OfTered 1968. 
Prerequisite: 9 credits in English Uterature 
including 375A. 
Restoration comedy, heroic tragedy, and 
their successors as seen in the plays of 
Dryden, Wycherley, Etherege, Otway, Con-
greve, and Vanbrugh. 
580. SHAKESPEARE. 
(3-0) Cr. 3. W. 
Prerequisite: 9 credits in Engllsh literature 
including 464B. 
590. SEMINAR. 
Credit as arranged. F.W.S.SS. 
Prerequisite: Permission of Chairman of 
Department. 
A. Individual authors. 
B. Literary periods and movements; hist~ 
of ideas. 
C. Genres. 
D. Theory and criticism. 
E. Language and linguistics; semantics. 
599. SPECIAL TOPICS. 
Cr. 1 to 6 each time taken as arr. F .W .S.SS. 
Prerequisite: Permission of departmentchair-
man. 
A. Linguistics; semantics. 
B. Literature; criticism. 
( · Rhetorical analysis; communication. 
690. RESEARCH. 
Courses in Speech and Telecommunicative Arts 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
120. INTRODUCTION TO THEATRE. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Engl. 101 or 131. 
Development of the performing arts from 
antiquity to the present. 
125. FUNDAMENTALS OF ACTING. 
(3-0) Cr. 3. F.W.S. 
Theory and practice in acting; experience 
in creating characterizations. 
206A, 206B, 206C. TELEVISION WORKSHOP. 
(0-4) Cr. 2 each. F.W.S.SSI,SSII. 
Prerequisite: 206B: 206A; 206C: 206B. 
206A: Introduction. Theory and function 
of studio facilities; duties of television pro-
duction team; drill and practice in various 
duties. 2068: On-the-air experience in edu-
cational television production and direction 
via closed circuit or floor work and talent 
in WOI-TV programs. 206C: Continuation 
of 2068. 
207. VOICE AND DICTION. 
(3-0) Cr. 3. F .W .S.SSI. 
Basic principles underlying development of 
acceptable habits of speech: voice, enuncia-
tion, pronunciation, poise. 
211. FUNDAMENTALS OF SPEECH. 
(3~) Cr. 3. F.W.S.SSI,SSII. 
Prerequisite: Engl. 1 03. 
Fundamental principles of public speaking; 
audience analysis; interest and attention; 
selection and organization of speech ma-
terial; delivery. Practice in preparation and 
delivery of extemporaneous speeches. 
228. DEVELOPMENT OF THE MOTION 
PICTURE. 
(2-2) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: Engl. 1 03 or 132. 
Development of the motion picture from pre-
photographic eras to the present; individuals 
responsible for major advances in theory 
and technique. 
232A, 232B. FORENSICS. 
232A: (3-0) Cr. 3. 232B: Cr. 1 to 3 each 
time elected, with maximum of 6 credits. 
F.W.S. 
Prerequisite: 232A: Engl. 1 03 or 132, per-
mission of instructor. 
232A. Argumentation and debate. Theory 
and practice in preparation, presentation, 
and criticism of argumentative speeches. 
232B: Intercollegiate debate. Participation 
in intercollegiate debate, platform speaking, 
radio and television discussion. 
301. SURVEY OF RADIO AND TELEVISION 
BROADCASTING. 
(3-0) Cr. 3. W. 
Prerequisite: Engl. 1 03. 
The American structure of radio-television 
and related industries; analysis of types 
of programs; role of broadcast media in 
education, entertainment, and public service; 
standards of evaluation. 
302. TELEVISION AND RADIO SPEECH. 
(3-0) Cr. 3. F.S. 
Prerequisite: Engl. 1 03. 
Theory and practice of effective television 
and radio speaking under closed circuit 
conditions. 
305. GENERAL SEMANTICS. 
(3-0) Cr. 3. F.W.SSI. 
Prerequisite: Engl. 103. 
!\: ature of symbolic processes; influence of 
verbal habits in human affairs· relation-
shiJ?S between language and pe'rsonal or 
soc1al problems; accuracy and precision 
in the use of verbal symbols. 
309. ORAL INTERPRETATION. 
(3-0) Cr. 3. F .S. 
Principles of oral interpretation. oractice 
in analysis and reading aloud of literary 
selections. 
312. BUSINESS AND PROFESSIONAL 
SPEAKING. 
(3-0) Cr. 3. F.W.S.SSI. 
Prcrequisik>: 211. 
!\_1eth_ods of application ?ffundamcntal prin 
ctples of public spt:akmg to composttton 
and delivery of common types of busiJwss 
and professional spt•aking, practice in prt•p-
aration and dehvcry of vanous types of 
speeches. 
320. DRAMATICS. 
Cr. 1 to 3 each time elec.·ted, with a maxi-
mum of6 credits. F.W.S. 
Prerequisite: Engl. 103, permission of in-
structor. 
Rehearsal and production of plays 
321. RADIO WORKSHOP. 
Cr. 1 to 3 each time elected, with maximum 
of 6 credits. F .W .S. 
Prerequisite: Engl. 103, permission of in-
structor. 
Introduction to radio techniques in annoum-
mg, writing, acting, usc of sound and muhtt· 
Practice in integrating the various audw 
elements m the actual production of radio 
program!>. 
324A, 324B, 324C. DRAMATIC 
PRODUCTION. 
(3-0) Cr. 3 each. 324A: F.W. 324B: W. 
324C: s. 
Prerequisite: Engl. 103. 
324A Principles of play production; choos· 
ing the play, casting, rehearsing, staging, 
and lighting 324B: Costuming and make-
up, techniques of make-up for theatre and 
television; use of color and materials. 324< 
Theory of directing plays with special at· 
tention given to problems of casting, re-
hearsal, blocking, movement, picturization, 
style, mood, and character business. 
325. TECHNICAL THEATtlE. 
(3-0) Cr. 3. W.S. 
Prerequisite: Engl. 103. 
Principles and history of scene design and 
staging methods. 
326. TELEVISION PERFORMANCE. 
(l-4) Cr. 3. W .S. 
Prerequisite: 207 or equivalent. 
Problems of the television performer; adap-
tations in composition and interpretation 
which the medium requires of the announcer 
narrator, master of ceremonies or actor 
Studio situations designed to aid student 
in improving his performance skills. 
328A, 328B. TELEVISION PRODUCTION 
AND DIRECTION. 
(3-0 and 1-4) Cr. 3 each. 328A: F; 3288: 
w. 
Prerequisite: 328A: Two quarters of 206, 
326.328B:328A. 
328A. Theor;r. and practice of television 
production. I rograms analyzed with _ref-
erence to staging, lighting, sound, shootmg, 
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and switching. 328H Theory and practice 
of tl'll•vision direding Trun!>latton of facts, 
tdl•a!>, emotton::., and attitud<..~ tnto meun-
lllbrful 'isuul and aurul images 
3:l1A, :J:JIB. PERSUASION. 
(3 0) Cr. 3 t•at·h :J34A: F.W.S.; :1348: S. 
Prerequisite: 334A: 211; 3348: 334A. 
3:1-lA. l'rindples and methods of pt.•rsuasive 
speakmg, dtS<.'overy and use of cvldcnct•, 
proof. rdutulion; appeals; organization 
l'racti<..x• in preparution and dellvt•ry of pt•r 
suasive speechl•s upon topics of current 
intt•n•st 33-lB An exammullon of rcst•un·h 
persuasion and of scientific methods ofeval 
uating oral persuasion, analysis of thl· sig 
nifh:ance of oral persuasion as a means 
of influencing sodety 
336A. 3368. GROUP DISCUSSION. 
(3-0) Cr. 3. F.W.S. 
Prerequisltt•: 21 1 . 
:J:JoA l'ractlce and pro<..·t·dures of problem· 
solving groups. cummunk-atlon theoril'S re-
lated to group procedure and partidpatlon. 
336B Theories of group leadership In the 
specialized forms of group discussion, sym 
posium, role-playing, forums. 
:J40. AMERICAN PUBLIC ADDRESS. 
(3-0) Cr. 3. S. 
Prerequisite: 211. 
Analysis of the relations between sf>eakt•rs. 
spct'Ches and political or hlstorica events 
361. HISTORY OF THEATRE. 
(3·0) Cr. 3. F. 
Prerequisite: 120. 
Survey of the developmt•nt of the tht•at re 
and theatrical art to the twentieth t·entury 
362. CREATIVE DRAMATICS. 
(:l-0) Cr. 3. W. 
Prerequisite: 120. 
l mprovisatlon and piaymaking with chil· 
dren and adults in the school, home. and 
community; emphasis on the elementary and 
pre-school child 
363. PLAY SELECTION. 
(3-0) Cr. 3. S. 
Prerequisite: 120. 
Study of plays suitable for production by 
school and community groups. 
375. SPEECH CORRECTION 
PRINCIPLES. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 211 . 
Speech dlsorders found among school chil-
dren; methods which the classroom teacher 
can employ in hnndUng these disorders; 
referral and cooperation with the speech 
therapist. 
376A, 376B. SPEECH DISORDERS. 
(3-0) Cr. 3 each. 376A: F .S; 3768: W. 
Prerequisite: Sp. 375. 
376A Articulation disorders study of 
speech development in children; nature, 
causes and management or articulation and 
voice disorders. 3768: Stuttering: study of 
theories and research on stuttering behavior 
and methods of management. 
400A, 400B, 400C. TELECOMMUNICATIVE 
ARTS. 
( 1-3 to 9) Cr. 1 lo 3 each Ume elected. 
400A: Maximum or 6 crediiJI; 400B: Maxi-
mum or 10 crediiJI; 400C: Maximum or 
8 credits. 400A, 400C; F.W.S.; 4008: F. 
W.S.SSI. 
Prerequisite: 400A: 302, 301 or Tech. Jl. 
4 75, Engl. 315, permission of instructor. 
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4008: 206, 30 I, 302, 326, 328, Engl. 
315, Tech. Jl. 475, permission ofinstructor. 
400C: 4008, Tech. Jl. 476, permission 
of instructor. 
400A: Creating, writing, and directing of 
a variety of educational and public in-
formation programs Research methods; 
narrative and expositional writing tech-
niques; audio control; direction of talent, 
production procedures. Selected programs 
each week on WOI-FM-AM. 400B· Televi-
sion. Students who have emphasized in 
earlier work, writing, lighting, staging,news-
casting, demonstration, and performing will 
work as crews to create, write, direct, and 
produce programs for weekly broadcasts 
on WOI-TV. 400C· The first of a four 
quarter sequence starts in the Spring, and 
Is offered as a lecture and discussion course 
in production procedures. Advanced stu-
dents write, direct, and produce dramatic 
and Informational sound motion pictures 
during the following three quarters. 
405. SPEECH CRITICISM. 
(3-0) Cr. 3. S. 
Prerequisite: 9 credits of Speech and per-
mission of Instructor. 
Development of speech theory and practice 
from C'orax to modern times. Application 
of principles of criticism to current public 
speaking practices. 
495. THE TEACHING OF SPEECH. 
(3-0) Cr. 3. W. 
Prerequisite: Quality point average of 2.5 
In ·9 credits of Speech in courses selected 
by students with approval of department 
chairman. 
Problems, methods, and materials related 
to the teaching of '>oeech in the sPCondary 
school. Particular attention to the extra-
curricular program. 
499. SPECIAL PROBLEMS. 
Cr. 2-5 each time taken. F.W.S.SSI. Staff. 
Prerequisite: 12 credits in Speech juniorclassi-
IDcatlon, permission of department chair-
m"n. 
A. Public Address. 
B. Speech Correction. 
C. Rhetoric. 
D Speech Education. 
E. Radio, Television and Film. 
H. Honors. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, for mmor only, open to 
qualified undergraduates 
599. SPECIAL TOPICS. 
Cr. 2 to 6 each tbne taken. Maxbnum 
of 18. F .W .S.SSI.SSII. 
Prerequisite: Permission of department chair-
man. 
A. Speech Education 
B. Speech Correction. 
C Advanced Speech Analysis. 
[) Telecommunicative Arts. 
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Telecommunicative Arts 
Television, Radio, Motion Pictures forT elevision 
George P. Wilson, Jr., Ph.D., Director of Telecommunicative Arts Training Program 
Iowa State University is interested in educating students in television, radio and motion 
pictures, either (a) for full-time professional work in these fields, or (b) as background 
or minor study adapted to the needs of students from departments in Agriculture, Home 
Economics, Engineering, or Sciences and Humanites. Study in telecommunications often 
holds career possibilities for students whose major study lies elsewhere. Courses in pro-
duction, direction, programming, performance, writing, management, news, advertising and 
sales are offered in cooperating departments: Applied Art, Architecture, Economics, Electrical 
Engineering, English and Speech, Household Equipment, Industrial Administration, Music, 
Psychology, Statistics and Technical Journalism. 
Students wishing to concentrate in radio and television should choose the option in 
telecommunicative arts, offered in the Department of English and Speech. Students from 
other colleges and departments wishing work in radio and television in connection with 
major programs outside this field may take regular minor programs or selected courses. 
The broadcasting, ftlm, and closed circuit facilities and laboratories of the University 
are regularly utilized by students in telecommunicative arts. The University's radio station, 
WOI, has been a pioneer in educational broadcasting since 1922. The nation's first educa-
tionally owned television station, \VOl- TV, has operated since 1950. 
A unique opportunity in telecommunications at Iowa State is the summer apprentice-
ship program. Since 1953 over 100 advanced students have been placed with commercial 
and educational stations throughout the country for the three-month summer period. 
ENTOMOLOGY 
For description of courses, see Zoo/ogv wul EntomoloJ.!\' 
FARM OPERATION 
For information about this curriculum, see CollcJ.!c of Al-(rtculturc. Currtcu/a 
FISHERIES AND WILDLIFE BIOLOGY 
For description of courses, see Zoologv ofl(/ EntomoloJ.!\' 
FOOD AND NUTRITION 
\\'ilma D. Hrewer, Ph.D., Head of Department 
p,. 1: • • •• I tt A rich Ph D · :\tary Agnes Frances Carlin, Ph.D.; Ercel S. 1-:ppright, o1esso1s. .o e rn • · ·• · I ("h 1 tt F H d ck Ph I>· Ph.D.; Thelma J. Mcl\Hllan, Ph.D.; E. :\tadge :\1iller, Ph. >.; ar 0 e ·· 0 eru • · ·• 
Pearl Swanson, Ph.D. . s . ~~. 1 · A H" t Ph D · Assocwte Professors: Pilar Garcia, Ph.D.; .Jewel B.<.raham, :\1.. ·• .~ axme · m on, · ·• 
Phyllis J. Olson, M.S. ~elle E. Thompson. :\t.A. . . • M 
· M Al" Kenney PhD· Diane :\1c( omber, M.S.; J4.velyn • ar, AsslSiant Professors: ary 1ce • · ·· 
lM.S.; J B M Millan M s. Charlene Martinsen, M.S.; Einar V. Niffenegger, nstructors: oan . ac , ·· ·• · 
M.S.; Ruth L. Smith, B.S. 
346 Description of Courses 
Opportunities for Undergraduate Study 
Courses in food and nutrition acquaint the student with the principles underlying the 
selection, preparation and use of food for human health and for the welfare of society. 
Emphasi.s is placed on the scientific, cultural and professional aspects of the broad area of 
food and nutrition. 
Four majors are offered: food science, community nutrition, dietetics, and food and 
nutrition and related science. Each of these majors affords excellent preparation for many 
different kinds of positions and provides a good basis for graduate study for students 
who wish to continue for advanced degrees. 
The major in food science serves those who are interested in preparation of food and 
in food product development in experimental kit(.hens or laboratories of industries or 
universities. It prepares students for food product development or food promotion programs 
in industries, for food editorships in papers and magazines, and for conducting food-
centered programs on radio and television. It leads to careers in business and food research. 
The major in community nutrition offers preparation for work as a nutrition con-
sultant in public health, social welfare organizations, extension service or industry. This 
major is planned for students interested in helping people everywhere to use knowledge 
of nutrition for the betterment of their health. 
The major in dietetics is planned for students interested in food service and nutrition 
education. Graduates are prepared for a wide variety of positions in hospitals, clinics, 
sanatoriums, homes for children and for the aged. They may work as private nutrition 
consultants in cooperation with physicians, or as nutritionists with food industries. Thi~ 
major includes the academic requirements of the American Dietetic Association. 
The major in food and nutrition and related science prepares students for positions 
as research assistants in laboratories of colleges and universities, research institutes, govern· 
ment agencies, industries and foundations. It affords an especially strong background 
for graduate work. 
Opportunities for Graduate Study 
The department offers major work for the degrees !\1 aster of Science and Doctor ol 
Philosophy in food science and in nutrition and minor work for students taking major 
work in other departments. 
Prerequisite to major work is the completion of a curriculum in food and nutrition 
substantially equivalent to that required of undergraduates at Iowa State University. Stu-
dents with undergraduate majors in biological and physical sciences are qualified for 
graduate study in food science and nutrition. 
Students taking major work for the degree Doctor of Philosophy either in food science 
or in nutrition may choose minors to further their interests in related areas. Minors may 
be selected from other fields of home economics as well as from chemistry, biochemistry, 
bacteriology, food technology, psychology, physiology, economics, statistics or technical 
journalism. For the language requirement see the Graduate Col/('~C 
Open to graduate students for minor only: 305, 409, 410, 413, 414. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
107. NUTRITION AND THE FAMILY'S 
FOOD. 
(4-0) Cr. 4. F.W.S.SS. 
Prerequisite: Zool. 155. 
The selection and use of food for health 
and satisfaction of the individual and the 
family. 
208. PRINCIPLES OF FOOD PREPARATION. 
(3-6) Cr. 5. F.W. 
Prerequisite: 107, credit or classitlcatlon in 
Chern. 231 or 334. 
Application of scientific principles in the 
use and preparation of selected food pro-
ducts. 
214, 215. FOODS I AND !1. 
214: (2-6) 215: (1-6) Cr. 4 each. F.W.S. 
Prerequisite: 214: 107, Chern. 231 or 334; 
215:214. 
Composition and structure of foods and 
principles underlying preparation of food 
products of standard quality; behavior and 
interactions of constituents of food. This 
sequence is prerequisite for advanced study 
of food. 
301. FOOD AND MEAL MANAGEMENT. 
(0-6) Cr. 3. W. 
~erequisite: Junior or senior classification. 
I< or students not in the College of Home 
Economics. A survey of selected areas of 
nutrition, food preparation, management 
and consumer economics; the relation of 
these to f~ding the family. Choice, purchase, 
preparation and service of food for family 
meals 
302. NUTRITION OF THE CHILD AND 
THE FAMILY. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 107, Chern. 231. 
Nutritional needs during reproduction, 
growth and later life; adjusting meals to 
meet the needs of family members. Not 
available to students with credit in 305 or 
410. 
303. FAMILY MEAL MANAGEMENT. 
(1-6) Cr.3. F.W.S. 
Prerequisite: 107 or 305, and 208 or 215. 
Choice, purchase, preparation and service 
of foods; a study of foods on the market, 
time, energy and money management in 
relation to feeding the family; consideration 
of nutritional needs, food habits and social 
customs of family groups. 
305. NUTRITION AND DIETETICS. 
(3-3) Cr. 4. F.W.S.SSI. 
Prerequisite: B. & B. 301 or 304; Zool. 
155 or 355. 
Physiological and chemical bases for nu-
trient needs; factors to consider in satisfying 
these needs for individuals and populations 
320. FUNDAMENTALS OF FOOD 
MEASUREMENTS. 
( 1-6) Cr. 3. S. 
Prerequisite: 215, 303; Physics 106 or 111, 
Soc. 218. Advance reservation required. 
Hasic concepts and principles of the assess-
ment of foods; introductory aspects of sub-
jective and objective evaluation of food 
quality. Certain basic influences in food 
acceptance patterns. 
400. FIELD STUDY TOUR. 
Cr. R. F.S. 
Prerequisite: A: Credit or classification In 
409; B: Senior classification, permission of 
instructor. 
A Observation of the dietitian in a medical 
teaching center. hospital, clinic and public 
health department H: Guided study tour of 
industrial food centers, food research labo-
ratories and experimental test kitchens 
404. SEMINAR IN FOOD AND NUTRITION. 
(2-0) Cr. 2. F .W. 
Prerequisite: 305. 
Orientation to professional work; state, na-
tional and international problems in food 
and nutrition. 
409. DIET THERAPY. 
(3-0) Cr. 3. F.W. 
Prerequisite: 305. 
Basic biochemical and physiological con-
ditions which necessitate dietary modifica· 
tion as a part ofthe therapeutic management 
of the patient, role of dietitian in hospital 
and other health services. 
410. NUTRITION DURING HUMAN 
GROWTH AND DEVELOPMENT. 
(2-2) Cr. 3. F .S. 
Prerequisite: 305. 
Nutritional needs during growth and re-
production; problems in feeding infants, 
children, and women during the reproduc-
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live period; Indices of growth and develop-
ment. 
411. ~PERIMENTAL STUDIES OF FOOD. 
(2-6) Cr. 4. F.W.S. 
Prerequisite: 215, and B. & B. 301 or 304 
Application of scientific principles to th~ 
solution of problems In food preparation. 
:"Jot to be taken by majors In food science 
or students desiring to take 421 and 422. 
413. COMMUNITY NUTRITION. 
(2-3) Cr. 3. F. 
Prerequisite: 305. 
Survey of current public health nutrition 
problems; food misinformation; food habits 
of population groups which have a high 
incidcncl' of malnutrition: discussion of 
community progrums designed to help 
solve problems. Field trips In conjunction 
with programs of lowll State Department 
of Health and Cooperative 1-;xtenslon Serv-
ice are scheduled. 
414. SEMINAR IN COMMUNITY 
NUTRITION. 
(2-0) Cr. 2. S. 
l»rerequislte: 413. 
:\tethods used in making dietary studies 
and judging apparent nutritional status; 
use of findings in planning community nu-
trition programs. 
415. INTRODUCTION TO NUTRITION 
RESEARCH. 
(0-9) Cr. 3. F.W.S. 
Prerequisite: 305, B. & B. 305, Chem. 211 
or B. & B. 311; permission of instructor. 
1 ntroductlon to methods used in nutrition 
research with application to selected 
problems. 
418. METHODS OF TEACHING 
NUTRITION. 
(3-0) Cr. 3. S. 
Prerequisite: 409, H.Ed. 415. 
Objl'(:tivcs, organization of subjl'(.·t matter, 
practical application of methods and tcch-
niqut'S for teaching patlcn\ll, medical and 
dil·lctic interns. student nurses and em-
ployees 
420. HISTORY OF FOOD. 
(I -3) Cr. 2. F. 
Prerequisite: 320, 9 credits In Social Sci-
ences. 
Study of our food heritage; historical per-
spectives as they influence and determine 
present-day foods of ramlUes. 
421. PRINCIPLES OF FOOD SCIENCE I. 
(2-6) Cr. 4. F. 
Prerequisite: 215, 320, B. & B. 301 and 
311, H.Eq. 254. 
Experimental approach to the study or 
factors Influencing behavior or roods: eggs, 
emulsions, gels, batters and doughs. 
422. PRINCIPLES OF FOOD SCIENCE II. 
(2-6) Cr. 4. W. 
Prerequisite: 421 . 
Experimental approach to the study of fats 
and oils and meats. 
423. INTRODUCTION TO RESEARCH IN 
FOOD SCIENCE. 
(J-6)Cr.3.S. 
Prerequisite: 422. 
Guidance and individual experience in plan-
ning, executing and reporting a problem 
in food research. Interpretation and evalua· 
lion of pertinent literature 
490. SPECIAL PROBLEMS. 
Cr. arr. F.W.S.SSl.SSII. 
Prerequisite: Permission of Instructor. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, ma1or or m1nor, open to 
qualified undergraduates 
521, 522,523. SELECTED STUDIES IN FOOD 
SCIENCE. 
(1-6) Cr. 3 each. Yr. 
Prerequisite: 215, B. & B. 301 or 311, 
Bact. 304. 
521, 522: Experimental approach to the 
study of chemical and physical properties 
of interactive components of selected foods, 
correlated emphasis on selection. applica-
tion, and evaluation of pertinent literature. 
523: Individual design, execution and sum-
marization of the laboratory investigation 
of a probll'm in food research Emphasis 
on development of critical evaluation and 
mterpretation of data and supporting 
literature. 
550. PROCESSED FOODS. 
(3-0 or 6) Cr. 3 or 5. S. 
Prerequisite: 411. 421 or 521. 
Physical and chemical aspt.><:ts of commer-
cially prepared foods, methods of standard-
ization. preservation, evaluation of quality. 
590. SPECIAL TOPICS. 
Cr. arr. F.W.S.SSI.SSII. 
Prerequisite: 305. 
A. :--Jutrition 
B Food Science 
( · Professional Problems 
COURSES FOR GRADUATE STUDENTS, major or minor 
601. PRINCIPLES OF NUTRITION. 
(3-0) Cr. 3. S. 
Prerequisite: 305, B. & B. 305. 
Advanced study of nutrition. Required of 
all graduate students in the department 
606. CHEMICAL METHODS FOR 
RESEARCH IN FOOD AND 
NUTRITION. 
( 1 -9) Cr. 4. W. 
Prerequisite: :J05, Chern. 211 or equivalent. 
Kenny. 
Application of chemical techniques to n·-
search in nutrition 
H07A, 607B. ANIMAL EXPERIMENTATION 
IN NUTRITION RESEARCH. 
607A: (I 0 ur 1-3) Cr. 1-2 W; 607B: (0-6) 
Cr. 2. S. 
Pn•n>qulsitl•: 606 or Chl•m. 211 or l'Quiva-
lent. Arnrich. 
The animal feeding experiment as a tech-
niqul' in nutrition research Two quarters 
taken l'OnMocutively arc required l'rinciples 
and bask cxpcriml•ntal design using small 
laboratory animals Individual problems 
in the animal laboratory 
60H. MICROBIOLOGICAL ASSAYS IN FOOD 
AND NUTRITION. 
( 1-6) Cr. 3. S. 
Pren•quisite: 606. Rodcruck. 
Application of thl• mil ro-biological assay 
to the quantitative estimation of vitamins 
and amino acids In foods. tissues and 
metabolic materials 
609. SEMINAR. 
Cr. 0. F.W.S. Staff. 
Hequired of all graduate majors in thl· 
Food and :'\:utrition I >epartmcnt 
614. RESEARCH 
F .W.S.SSI.SSII. 
A. :-..:utrition Arnirlch, Brewer, Eppright, 
Garcia, Hinton, Kenney, Roderuck. 
B. Food Science Carlin. Mlller. 
615. ADVANCED NUTRITION. 
(3-0) Cr. 3. F.W. 
Prerequisite: 601. Arnrlch, Brewer, Kenney, 
Roderuck. 
'-'cries of one-term courses on such topi<.:s 
as proteins, vitamins, minerals, hpids, 
energy ml•tabolism, e\'aluation of nutritional 
status Classical and current research litera-
tun· in each an·a 
H1B. RESEARCH METHODS IN FOOD 
SCIENCE. 
( 1-6) Cr. 3. F. or W. 
Prerequisite: 521, 606. Carlin. 
Application of physical, chemical, and or-
ganoleptic techniques to research in food 
scicme 
620. ADVANCED FOOD SCIENCE. 
(3-0 or 2) Cr. 3 or 4. 
Prerequisite: 619. Carlin. 
Physical and chemical behavior of basJC 
food constituents. Series of non-sequence 
courses on such topics as protein, fat, car-
bohydrate. 
680. MODERN VIEWS OF NUTRITION. 
(An. Sci. 680, B. & B. 680, Po.S. 680) 
s~ Animal Science. 
FOREIGN LANGUAGES 
Alfred P. Kehlenbeck, Ph.D., Head of Department 
Profc .... •wr ... : Don :\1. Anderson, Ph.D.; Cecil I>. :\lc\'icker, Ph.l>.; Frederick :-,chwartz, Ph.D. 
Assoctate Professors· Tereze Michelsons, M.A.; Osvaldo Soto, I>r. en l>er. 
Asststan.t Professors· Hobert Bernard, l\t.A.; Floyd Pace, M.S.; Franz ,J. Pfister, M.A.; 
Fred Pohorille, M.A. 
Instructors: Charlotte H. Bruner, M.A.; Elizabeth Fouad, B.A.; Marilyn Fugate, B.A.; 
Arturo Graupera, M.A.; Virginia M. Hagat, M.A.; Margaret .Johnson, B.A.; Harry A. 
Kahn, M.A.; Jaime LaCasa-Gomar, M.A.; Judith Noble, B.S.; Susan G. Pfister, B.A.; 
Frances Seigler, B.A.; Helga Van Iten, B.A.; Ann Vinograde, M.A. 
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Opportunities for Undergraduate Study 
The instruction offered in the Department of Foreign Languages is designed to give 
students the basic fundamentals in the languages offered and to introduce them to the 
culture of the people whose language is being studied. 
The department offers a regular academic major with a minimum of 30 credits and 
two minors in other departments with a total of 30 credits. A minor in foreign languages 
may be taken with 15 credits beyond 9 credits of the elementary course. However, if the 
major student wishes to qualify for a teacher's certificate in foreign languages he must 
take a minimum of 45 credits in one language for full-time certification. For certification 
in foreign langtiages, half time or less, 30 credits in one language will be required. In 
order to be permitted to do student teaching (Distributed Studies 417G) the student must 
have completed a composition and conversation course, either elementary or advanced, 
in the language concerned. For the University statement of requirements for teacher certifica-
tion, see Teacher Certificatwn. 
Students entering the University with one or more years' instruction at the high school 
level in a language taught by this department may satisfy the college's requirement in 
languages in one of the following ways: ( 1 ) by satisfactory completion of a special ex-
amination, for which the grade of P and appropriate credits toward graduation will be 
a warded; ( 2) by attendance as an auditor in the regular basic sequence in the same lan-
guage and completion of a special examination, for which the grade of P and appropriate 
credit toward graduation will be awarded; ( 3) by satisfactory completion of the bask 
sequence in another language; ( 4) by satisfactory completion of a second-year or higher 
level course in the same language. Under no nn·wnstwlccs u·tl! a student l>e ~~~·en crcdtl 
wtth the usual letter grade (A-F) for a haste IWIJ.(Uagr sc•quc•llcc 111 ll'lllch lw ha.o; rccc'II'NI 
one ur more year's mstructwn at the I11J.(h .o;chcwl leL•c•l Studcnt.o; from fort'tl-(11 coullll'lc's 
u•ill not be permitted to enroll 111 course.o; l>doll' the 400 let•cl Ill the11 IICIIWe lcml-{ual-{c's 
Opportunities for teaching foreign languages in public schools arc cx<:ellent at this 
time. Students who wish to prepare themselves for this field should plan to take four years 
of one language, two of a second and a concentration in one other field; for example, 
English, social studies, general science or mathematics. 
Students who wish to specialize in international affairs may do so through the Inter-
national Service Program while majoring in foreign languages. Sec lntcnwtwnal Scn•tcc• 
Program. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Courses in French 
101, 102, 103. ELEMENTARY FRENCH. 
(3-2) Cr. 4 each. 101; F.W.; 102: W.S. 
103; s. 
Prerequisite: 101: Elementary sequence open 
only to students with no previous Instruction 
In French, 102: 101, 103: 102. 
Introduction to French with emphasis on 
development of aural-oral skills with in-
tensive use of the language laboratory 
lOlA. READING KNOWLEDGE OF 
SCIENTIFIC FRENCH. 
204, 
(3-0) Cr. R. F.W.S. 
Jo:ssentials of French grammar to permit 
use of the language as a research tool 
with aid of dictionary For graduate stu-
dents. Emphasis on problems of translation 
205, 206. FRENCH PRONUNCIATION. 
(2-0) Cr. 2 each. Yr. 
Prerequisite: J 03 or equivalent. Required 
of French majors. Open lo majors In other 
languages or, with special permission of 
the department, to non-majors who desln-
to develop a speaking faclllty. Taken con-
currently with 211.212, 213. 
Diction and Intonation D<.•velopmcnt ol 
proper French accent through phonetlc11, 
mechanics or sound formutlon, syllublficu· 
tion, Inflection and Intonation. 
207,208,209. SURVEY OF FRENCH 
LITERATURE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 103 or equivalent. 
Study of representative seh.•<..1lons of French 
literature from Its origins to modern times. 
Main emphasis upon reading comprehen-
sion. Lectures and discussions In l'.ngllsh. 
Designed especially for non-mulors with u 
requirement beyond the elementary <.'ourse 
but recommended to malors as an Intro-
duction to 400-levcl courses in the novel, 
drama and poetry. 207. Middle Ages, 
l!enaissance, and 17th <entury. 208 18th 
( entury and l·:arly 19th< entury. 209 Late 
19th and 20th ( enlury. 
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212, 213. INTERMEDIATE FRENCH. 
(2-2) Cr. 3. each. Yr. 
Prerequisite: 211: 1 03 or equivalent; 212, 
211, or equivalent; 213:212 or equivalent. 
Required of French majors. Open to majors 
In other languages and, with special ter-
mlsslon of the department, to non-rna ors 
who desire to develop a speaking fad ty. 
Continued emphasis on development of 
aural-oral skills and mastery of basic prin-
ciples of French grammar. 
311, 312,313. ELEMENTARY FRENCH 
COMPOSITION AND CONVERSA TJON. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 213 or equivalent. 
Development of writing and speaking 
facility using simple composition exercises 
and selected readmg texts as a basis for 
conversation practice and vocabulary 
building. 
314, 315,316. FRENCH CIVILIZATION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 213 or equivalent. Required 
of majors. 
Study of history, art, architecture, music, 
social institutions of France Lectures and 
discussions in French. 314: Origins of the 
French nation through the Valois dynasty. 
315. The Henaissance through the revolu-
tion. 316 The !': apoleonic era through 
modern times. 
401, 402, 403. ADVANCED FRENCH COM 
POSITION AND CONVERSATION. 
(3-0) Cr. 3 each. Yr. 
PrerequPJ!Ite: 313 or equivalent. 
Intensive composition and conversation 
practice using literary masterpieces as a 
basis for development of an appreciation 
for style, idiomatic usages, and effective 
expression of ideas as well as for improve-
ment of speaking and writing skills In· 
<:reased emphasis on vocabulary building, 
grammatical correctness, and compatibility 
of style and content 
Courses in German 
131, 132, 133. ELEMENTARY GERMAN. 
(3-2) Cr. 4 each. 131: F.W.; 132: W.S.; 
133. s. 
Prerequisite: Elementary sequence open only 
to students with no previous instruction 
mGerman, 132:131,133:132. 
Introduction to German through the aural-
oral approach with intensive use of the 
language laboratory. 
131A. 132A, 133A. READING KNOWLEDGE 
OF SCIENTIFIC GERMAN. 
(3-0) Cr. R. 131A: F.W.; 132A: W.S.; 
133A: s. 
r;ssentials of German grammar to permit 
use of the language in research with aid 
of dictionary. For graduate students Em· 
phasis on problems of translation 
234, 235. SCIENTIFIC GERMAN. 
(3-0) Cr. 3 each. F.W. 
Prerequisite: 234: 133 or 133A or equiva-
lent; 235: 234 or equivalent. 
Review of grammar necessary for reading 
scientific literature. Extensive reading from 
the physical, biological, and social sciences 
407, 408, 409. FRENCH PROSE: THE DE-
VELOPMENT OF THE NOVEL FORM. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 3 t3 or equivalent. 
Specially designed for majors. Requires 
ability to understand the spoken word as 
well as a reading knowledge. Lectures and 
discussions in French 
French prose from its beginnings to the 
present day with special emphasis on the 
development of the novel form. 407: Early 
prose writings and the early novels through 
the age of enlightenment. 408: The Century 
of the Novel: Romanticism, Realism, 
Naturalism. 409: The Novel since 1900. 
410,411,412. FRENCH DRAMA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 313 or equivalent. 
Specially designed for majors. Requires 
ability to understand the spoken word, as 
well as a reading knowledge. Lectures and 
discussions in French. 
French dramatic literature from the Middle 
Ages to the present day. 410· Middle Ages 
and Renaissance theater; the beginnings of 
the classical drama - Corneille. 411: Clas-
sical drama - Racine and Moliere; tragedy, 
comedy, and the Drame Bourgeois of the 
19th Century; Romanticism, Realism, and 
Naturalism in the theater. 412· The theater 
since 1900. 
413, 414,415. FRENCH POETRY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 313 or equivalent. 
Specially designed for majors. Requires 
ability to understand spoken word, as well 
as reading knowledge. Lectures and dis-
cussions in French 
French poetry from the Middle Ages to the 
present day. 413: Epic, didactic, and lyric 
poetry of the !'\!Iiddle Ages; Renaissance 
poetry; poetry of the Classic Age. 414. 18th 
Century poetry, poetry of the Romantic and 
Realistic movements, Parnassians and Sym-
bolists. 415 The Moderns: Mallarme, 
\'erheeren, Valery, Aragon, Prevert, and 
others 
236, 237, 238. INTERMEDIATE GERMAN. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 236: 133, 133A or equivalent; 
237:236;238:237. 
Slstematic review of frrst year grammar. 
Extensive reading in modern German prose. 
Further practice in oral and written com-
munication. 
239,240, 241. GERMAN CIVILIZATION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 133, 133A or equivalent. 
Readings from a cultural history of Ger-
many for gaming practice in reading and 
accumulating factual data on German 
cl vilization. 
339, 340, 341. ELEMENTARY GERMAN COM 
POSITION AND CONVERSATION 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 339: 18 credits In German; 
340: 339; 341: 340. Required of German 
majors. 
Thorough review of German grammar. 
Practice in writing and speaking German. 
a42, a4a, a44. EIGHTEENTH CENTURY 
GERMAN LITERATURE. 
(3-0) Cr. a each. Yr. 
Prerequisite: 18 credits In German. 
Selected readings from the works of Lessing, 
Goethe, Schiller, and others of the period 
345, 346, 347. GERMAN LITERATURE FROM 
1800 TO THE PRESENT. 
(3-0) Cr. a each. Yr. 
Prerequisite: 18 credits in German. 
Selected readings from the works of promi-
nent writers of the time 
Courses in Russian 
121, 122, 123. ELEMENTARY RUSSIAN. 
(4-0) Cr. 4 each. Yr. 
Prerequisite: 121: Elementary sequence open 
only to students with no previous Instruction 
in Russian. 122: 121; 123: 122. 
Brief summary of essentials of construction 
necessary for reading knowledge. Optional 
one-hour laboratory without credit. 
224, 225, 226. INTERMEDIATE RUSSIAN. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 224: 123 or equivalent; 225: 
224 or equivalent; 326: 325 or equivalent. 
Systematic review of grammar Reading 
of Russian short stories_ Composition and 
conversation. 
Courses in Spanish 
151, 152, 153. ELEMENTARY SPANISH. 
(3-2) Cr. 4 each. 151. F.W.; IA2. W.S.; 
153. s. 
Prerequisite: 151: Elementary sequence open 
onl:v to students with no previous Instruction 
in Spanish. 152: 151; 153: 152. 
Essentials of construction and vocabulary 
with an oral approach and with use of the 
language laboratory. 
251, 252, 253. INTERMEDIATE SPANISH. 
(2-2) Cr. 3 each. Yr. 
Prerequisite: 251: 153 or equivalent; 252: 
251 or equivalent; 253: 252 or equivalent. 
Review of the basic elements of th_e Spanish 
language. 1-'urther intensive pracllce moral 
communication. 
254, 255, 256. SPANISH CIVILIZATION. 
(a-O) Cr. a each. Yr. 
Prerequisite: 153 or equivalent. . 
}''rom earliest times to the present. Surv.ey 
of the art, architecture as well as the soc1al 
structure of Spanish life. The spring quarter 
is devoted exclusively to the study of Latin 
America-
351, 352, 353. INTRODUCTION TO SPANISH 
LITERATURE. 
(3-0) Cr. 3 each. Yr. 
Prer,uisite: 253 or equivalent. . 
351: )ram a of the Golden Age Reading 
of one play each of Calderon and Lope 
de Vega in class with selected collar:hal 
readings. 352 l'rose and poetry o e 
19th century. Reading of selected . prose 
and poetry from the romantic penod to 
Galdos. 353: Prose and poetry of the 20th 
century. Selected readings from the Genera-
tion of '98 to the present 
Foreign Languages 351 
440. GOETHE'S FAUST, PART I. 
(3-0) Cr. 3. F. 
Prerequisite: 344 or 347. 
Heading of Faust, Part I, with discussions 
in (~erman only. 
441,442,443. ADVANCED GERMAN 
COMPOSITION AND CONVERSATION. (3-0) Cr. 3 each. Yr. 
~erequlslte: 238 or equivalent. Required 
of all German majors. 
Intensive practice In composition and con-
versation, using literary masterpieces us 
a basis for written and oral dist"usslon. 
324, 325, 326. ADVANCED RUSSIAN. 
(3-0) Cr. 3 each. Yr. 
~erequlslte: 18 credits In Russian or equiva-
lent. 
Composlllon and conversation bused on 
masterpieces of Husslan llterature. Survey 
of Russian literature from the 1Oth Century 
to the prescnl. 
494, 495, 496. ADVANCED RUSSIAN COM 
POSITION AND CONVERSATION. 
(3-0) Cr. 3 each. Yr. 
Preeequlslle: 494: 326; 495: 494; 496: 495. 
Extensive practice In writing and speaking 
Hussian. Required of Russian majors. 
354, 355, 356. ELEMENTARY SPANISH 
COMPOSITION AND CONVERSATION. 
(3-0) Cr_3 each. Yr. 
Prerequisite: 354: 253; 355: 354; 356: 355. 
Practice In writing and speaking Spanish 
with emphasis on usage rather than 
grammar and structure of the language. 
464, 
467, 
471. 
465, 466. INTRODUCTION TO LATIN 
AMERICAN LITERATURE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 36 credits In Spanish or equiva-
lent. 
464 · The Colonial Period. Selected readings 
In historical and literary materials from the 
time of the conquest to the period ofstruggle 
for Independence. 465· The 19th Century. 
Selected readings from the postcolonial 
period to include realism and modernism. 
466: The Contemporary Period. Selected 
readings from prose and poetry of the 
20th century. 
468, 469. ADVANCED SPANISH COM 
POSITION AND CONVERSATION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 363 or equivalent. 
Intensive use of the language laboratory 
for practice In diction, Intonation and oral 
interpretation of literary material. Writing 
of themes In Spanish on selected sbujects 
of cultural value. 
INTRODUCTION TO CERVANTES. 
(3-0) Cr. 3. S. 
Prerequisite: 36 credits In Spanish or equiva-
lent. 
Heading of selected lllustratlve p~rts of the 
Quixote and minor works of Cervantes. 
352 Description of Courses 
472. SPANISH DRAMA OF THE NINE-
TEENTH AND TWENTIETH 
CENTURIES. 
(3-0) Cr. 3. S. 
Special Courses 
476. METHODS OF TEACHING FOREIGN 
LANGUAGES. 
Cr.3. W. 
Prerequisite: 15 credits in foreign languages. 
499. SPECIAL PROBLEMS. 
Cr. 1-9 each time elected. F.W.S. 
Prerequisite: Permission of department head. 
FORESTRY 
Prerequisite: 36 credits in Spanish or equiva-
lent. 
Reading of selected illustrative material 
from the drama of the period 
Designed to meet the needs of ( 1 ) students 
who seek work in areas other than those 
in which courses are offered; ( 2) students 
who desire to int!!grate a study of literature 
or language with special problems in major 
fields. 
H. Honors Program. 
Professors: Dwight W. Bensend, Ph.D.; Gordon E. Gatherum, Ph.D.; Leonard F. Kellogg, 
M.F., ( I<:meritus); Harold S. McNabb, Jr., Ph.D.; Wayne H. Scholtes, Ph.D.; George W. 
Thomson, Ph.D. 
Associate Professors: Ian M. Campbell, Ph.D.; Raymond F. Finn, Ph.D.; Frederick S. 
Hopkins, Jr., Ph.D.; ,Julius A. Larsen, Ph.D.; Kenneth D. Ware, Ph.D. 
Assistanl Professors: Dean R. Prestemon, Ph.D.; .J. D. \\'ellons Ill, Ph.D. 
Instructor: Victor G. Smith, M.Sc.F. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in forestry leading to the degree Bachelor of Science, 
see Forestry Curriculum. 
The forestry curriculum offers educational opportunities for students interested in 
positions of professional responsibility involving the management and administration of 
forest resources and their utilization. Many private firms as well as various federal, state, 
and local agencies seek graduates of the forest management option to flll positions in 
timber, range, recreation, and watershed management. The pulp and paper, plywood, 
lumber and other wood-using industries offer technical and supervisory opportunities in 
production, product development, quality control and marketing to graduates of the forest 
products option. With appropriate graduate study, the range of opportunities is expanded 
to include research and education as well as more specialized administrative positions. 
An eight-week summer camp between the freshman and sophomore year is required 
of all students. 
Opportunities for Graduate Study 
The department offers programs leading to the degrees Master of Forestry, Master of 
Science in forest economics, forest management, forest mensuration, silviculture, and wood 
technology, and the degree Doctor of Philosophy in forest economics, forest mensuration, 
silviculture, and wood science. Forestry minors areavailableto students taking major work 
in other departments. Study in the area of water resources is offered under a cooperative 
arrangement between the Department of Forestry and the Departments of Agricultural 
I<:ngineering, Agronomy, Bacteriology, Botany and Plant Pathology, Civil Engineering, 
Economics, Geology, and Zoology and Entomology. 
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Students desiring to major in this department should present forestry credits sub-
stantially equivalent to those required of undergraduate students in this institution. 
The foreign language requirement for the degrees Master of Forestry and Master of 
Science may be waived upon recommendation of the department head. 
Open to graduate students for minor only: 301, 302, 380, 381, 386, 389, 407, 442, 
444,445,447,460,470,476,481,484,487,488,491,497. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. INTRODUCTION TO FORESTRY. 
(3-3) Cr. 4. F. 
~:valuation of trends in demand for vari-
ous products and services of forests, im-
plications for current and future manag<.'-
ment of public and private forest resources, 
production possibilities, problems, polky 
issues 
I I 0. SEMINAR. 
( 1-0) Cr. R. F. 
Discussion of current topics relating to for-
estry 
160. RECREATIONAL USE OF FOREST 
RESOURCES. 
(3-0) Cr. 3. W. 
Trends in outdoor recreation Hole of public 
agencies and private firms in providing 
opportunities for outdoor recreation l'se 
of resources for recreational purposes l>l'-
velopment of policies; current problems and 
conflicts; prospects 
201. FOREST BIOLOGY. 
(0-9) Cr. 3. Summer Camp. 
f:ield study of the relationships of physical 
factors to the productivity of forests in a 
major forest art:a; forestry practices to in-
crease the sustainable production of timber, 
water, and forage values. 
202. WOOD UTILIZATION. 
(0-9) Cr. 3. Summer Camp. 
Timber products industries of an important 
forest area; techniques and problems en-
t·ountered in harvesting and processing 
wood products; field study of efficit•nt use 
of timber 
203. FOREST MENSURATION AND 
MAPPING. 
(0- 12) Cr. 4. Summer Camp. 
Field studi<.'S and practk"C in the measur<.'-
ment of logs. trl't.'S, and forest stands Field 
survt•ying < olll'l'ling datu and preparing 
forL•st maps 
204 FOREST OPERATIONS. 
(0-6) Cr. 2. Summer Camp. 
f:icld study of forest and rl'latcd resou r<.'l' 
problems and manageml·nt programs In-
teraction of user groups, forest Industries, 
resource agencies and local communities. 
J<:xaminatlon of conflicts, issues and alter-
native solutions. 
220. FARM FORESTRY. 
(2 2) Cr. 3. F. 
l'lat·l· of fon.'stry on thefarm Establishml'llt, 
protl't.'tion and management of plantationb, 
"indbrl'aks and woodlot products Field 
d<.>m<mstrations ~ol open to forestry stu-
dents 
241. FOREST MENSURATION. 
(3-3) Cr. 4. S. 
Prerequisite: 203, Math. 1 10. 
The measurement of trees, Jogs, and forest 
products Principles of estimation by sam· 
piing and applications to the Inventor) of 
forest resources. 
301. SILVICS. 
( 4-0) Cr. 4. W. 
Prerequisite: Bot. 31 0, Gen. 30 I and credit 
or classlficatJon In Agron. 357. 
Effects of genetic and environmental factors 
on tn.>e processes underlying forest tree pro-
duction. 
302. SILVICULTURE. 
(3-3) Cr. 4. S. 
Prerequisite: 30 I . 
Forest vegetational units· development and 
classification Practice of silviculture with 
application to species, types and regions 
In the l 'nlted States. 
356. DENDROLOGY. 
(Bot. 356) Sec Botany. 
357. FOREST SOILS. 
(Agron. 357) Sec Agronomy. 
376. APPLIED ENTOMOLOGY. 
( Zool. 376) See Zoology and Entomology. 
380. WOOD TECHNOLOGY I. 
(2-6) Cr. 4. F. 
Prerequisite: But. 101 or 210. 
, \nato my, macroscopic Identification and 
introduction to chemical and physical prop· 
ertles of wood. 
:J81. WOOD TECHNOLOGY II. 
(3-0) Cr. 3. W. 
Prenoquislte: 380. 
Helatlon of wood prop<."rties to manufactu r· 
ing processes and uses Transportlng,grud-
ing, and marketing ofmajorwoodproducts 
386. SEASONING AND PRESERVATION 
OF WOOD. 
(2·3) Cr. 3. S. 
!Jrerequislte: 389. 
~casoning; protl'Ciion of wood from Insects 
and dL"Cay; fire retardant treatment. 
389. WOOD-LIQUID RELATIONS AND 
SPECIFIC GRAVITY. 
(2-3) Cr. 3. F. 
!Jrerequlslte: 380, Chern. 231 or L'qUl\'alent. 
Cell wall structure; wood In relation to 
moisture: spl"Clflc gra\'lty. 
390. FOREST PROTECTION. 
(3-0) Cr. 3. S. 
PrerequlKite: Phys. I 1 I. 
Character and cxtent of damage to fure11t11 
by firc, weather, ani mail! and di11ell11~· Fur-
est fire PrL'\'Ciltion. PTL'-11Upprl'llllion und !!Up· 
pn'llsion. Fire l"ontrolLoquipment. 
·100. FOREST CONSERVATION. 
(a O) Cr. 3. F. 
Pren'QUI!iltl': Bot. 101 ur 2Jll. 
'\.ut OJ>l'll tu for<.'!ill')' studl•nts. Ill'\ l'lupm~·nt 
of forl•St CUJl!l~'rYUtlun, llUtiunaJ, tillltl'. lllld 
private. Fon'l!ts in rl'lntlon to humun JU'l'dll. 
I· on'l!try as related to other conser\'atlon 
work. 
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107. FOREST INFLUENCES 
(:1 0) Cr. :J. W. 
Pn·rt'<Juh.itc: :102. 
Influence of forests on climate, soil, water 
yield and soil erosion \\ utcr yield anrt 
soil erosion (Ontrol 
·116. FOREST PATHOLOGY. 
(But. 41fl) St'l' Butanv 
117. WOOD DETERIORATION.' 
(But. 117) St'l• Butany. 
410. SPECIAL PROBLEMS. 
Cr. 21o (} em·h timt•l'lt'<'h-d. F.W.S. 
Prl'rt'I:Jlli!lltc: Junior da~!li0n1tlun. JH'rmi~ 
slun of lnslrudor. 
A Sit vlcultu n· 
B \\' uod 1\'l hnulugy 
( · I· orcstry En mom its 
ll. Fort•st ~ 1 a nugt·mt·nt 
E Hungc \1unugt•mt•nt 
F Forl~t ~h·n~urutaon ,md l'hutugram 
metry 
H llono rs l'rug ram 
412. DYNAMICS OF FOREST STANDS 
(2-3) Cr. :1. W. (Nut uiTt•n't.l W. 19flH) 
Prt•noqul!!llc: 241 and nt't.llt ur dns~ifi('ll 
lion In 497. 
:\1cu~ourcmt·nt of growth of trt•t•:. and stand~ 
<luantilkution of stand structun· und dy-
namks. l'n•dit"tion of fuiUI'l' growth and 
strut·tu rt• 
444. FOREST RESOURCE SURVEYS. 
(4 0) Cr. 4. Alt. S. OITt•rcd 1009. 
Prt"rcqulslle: 241, or Slut. 201. 
Survey of objectives, problems and methods 
of quantification and Inventory of various 
forest resources and uses including range. 
water, and recreational resoun."l's ~1ethods, 
factors, variables and sampling methods 
fur providing estimates necessary to manage 
these resou rccs within the institutional con-
text of forestry 
•145. FOREST PHOTOG RAMMETRY 
AND PHOTO-INTERPRETATION. 
( 1 9) Cr. 4. S. 
Pn-noqulslte: 241. C .E. 21 0. 
l' se of aerial photographs in forest man-
ugt•mcnt l\1casurenll'nl of land. tret•s and 
tlmbl·r stands un vt•rtkal photographs l'n•p-
urutiun of type, pluniml•tric, and topogruph-
lc maps from aerial photographs 
447. GENERAL PHOTOGRAMMETRY 
AND PHOTO-INTERPRETATION. 
(2-2) Cr.3. W. 
l 'se of aerial and terrestrial photographs 
In resource management and research. Tech-
niques of measurement, cartographic meth-
ods and Interpretation uppUcable to <:un-
trullcd photographs 
460. FOREST RECREATION. 
(3-0) Cr. 3. W. 
Pn>rcqulsltt>: 470 or Econ. 242. 
Study of forest recreation in the I 'niled 
Stutes Relationship bl·twt"Cn forest rec~u­
tlon benefits and forest pructkes Recreation 
policies and programs of pubUc and private 
forest owners Planning for recreation in 
forest management ('urrent problems and 
Issues. 
470. FOREST ECONOMICS. 
(Econ. 470) (4-2) Cr. 5. F. 
Prl•rtoqua~olle: :!11, &·on. 212. 
l·:lonumic factor~ and analysis underly111g 
nHmagcmt•nt ck'l:isaons by thl' fon·stry firm 
Institutional fat:tors :\larketing of forl'3t 
goud3 and scrvitl~ Apprabal 
171. FORESTRY OPERATIONS ANALYSIS. 
( 2 :i) Cr. :i. F. 
Prcn•qubilt•: :! II. 170. Math. I I 0 
Applatatiun of mathematilal and 3lati~tu .. al 
mudd~ to the !>olutaon of managcnal prob-
lt-1113 m lorl·~try I lc!-oign and cullL'l:tiun of 
information. Design of harvesting and proc-
essing systems for cost and quality control. 
Applications to other forestry operations. 
476. POLITICAL ECONOMY OF FORESTRY. 
(4-3) Cr. 5. S. 
Pn•requisitl•: 470. 
II istnmul analysisofeconomic,institulional 
und ll'(.hnolugkal forcL~ afft.'Cting the forest 
L'l·onomy !'-Iurvey of contemporary policy 
i~sut.~ with focus on manipulation of social 
variables. Social planning for forest re-
Miurn~ in the l'nited States and developing 
nations 
181. CHEMICAL PROCESSING OF WOOD. 
(2-:i) Cr. 3. Alt. W. Offered 1968. 
Prertoquisill•: 380; 389 rt.'Commendl'<.l. 
< 'hemical processing of cellulose derived 
pruducts, carbonization, destructive distil-
lation, hydrolysis; dimensional stabiliza-
tion; wood-plastic combinations. 
48-1. PROPERTIES OF WOOD. 
(3-9) Cr. 3. Alt. SS. Offered 1968. 
Prerequisite: I.Ed. 205. 
Structure and identification of wood; storage 
and handling of lumber; seasoning and 
other defects in lumber; machining and 
preparation of wood for gluing; woodwork-
ing glues. Not open to forestry majors. 
487. MECHANICAL PROCESSING AND 
WOOD FINISHING. 
(3-3) Cr. 4. S. 
~erequisite: 380. 
Ml'C~anical ~ro~-cssing sawing, planing, 
sundmg, chappmg, and defiberization 
Veneer, plywood, and composite boards. 
I nter~or _and exterior fmishing of wood. 
Applilat10n and serviceability of wood in 
building costruction 
488. PHYSICAL PROPERTIES OF WOOD. 
(3-3) Cr. 4. Alt. W. Offered 1969. 
Prerequisite: 380, Phys. Ill or equivalent. 
\\'uoc;f_in relation to heat, light, sound, and 
electncity. Introduction to wood mechanics_ 
491. FOREST RANGE MANAGEMENT. 
(3-0) Cr. 3. F. 
The place of runge management in multipll'--
use forestry Historical developmentofgraz-
ing In America Grazingregionsofthe l 'nited 
States. 1-:rrects of grazing on physiology 
and ecology of plants. Technical problems 
in runge and ranch management. 
497. FOREST MANAGEMENT. 
(5-0) Cr. 5. W. 
~r~~ulslte: Senior c!a.ssification In forestry. 
I nrx;a~les .of orgamzang, regulating, and 
u~mtmstermg forest lands in conjunction 
wtth commercial harvest and multiple-use 
goals for both private and public ownership. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, motor or mmor, open to 
qualified undergraduates 
504. 
540. 
543. 
570. 
ADVANCED SILVICULTURE. (3-0) Cr. 3. AU. S. Offered 1969. Gatherum. 
Prerequisite: 302. . . 
Detailed analysis of the practice of silvi-
culture in relation to silvical principles 
SPECIAL TOPICS. 
Cr. 2 to 5 each time elected. F.W.S. 
Prerequisite: 15 credits of acceptablt• gradu-
ate work, permission of instructor. 
A. Silviculture. Gatherum. 
B. Wood Science. Bensend, Prestemon, Wel-
lons. 
C. Forest Management. Thomson. 
D. Forest E.conomics. Hopkins. 
E. Range Management. 
F Forest Mensuration and l'hotogrum-
metry Thomson, Ware. 
FOREST MENSURATION. 
(2-3) Cr. 3. W. 
Prerequisite: 442. Ware. 
Estimation of current stand volume and of 
stand growth. Selection of variables for vol-
ume and yield tables. Applications of sam-
pling methods to forest resource surveys. 
ECONOMICS OF FOREST 
PRODUCTION. 
(2-2) Cr. 3. F. 
Prerequisite: 470. Econ. 308. Hopkins. 
E.conomic analysis of production alterna-
tives in forestry firms Critical analysis of 
related research. 
577. 
580. 
583. 
587. 
594. 
ADVANCED FOREST PATHOLOGY. 
(Bot. 577) See Botany. 
CHEMISTRY OF WOOD. 
(3-0) Cr. 3. Alt. W. OfTert>d 1969. 
~erequlslte: 481, Chern. 334. Wellons. 
( 'hemkal composition of wood; chl·mlcul 
reactions of wood components; tL-chniques 
for characterizing wood components. 
RHEOLOGY OF WOOD. 
(3-0) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 488, Math. 213. Wellons. 
Viscoelastic behavior of wood; time dl'· 
pendency of response to static, quasl-stutlc, 
and dynamic stimuli. Non-destructive meth· 
ods of evaluating me<:hanlcal properties 
of wood products. 
ADVANCED TOPICS IN WOOD 
SCIENCE. 
(3-0) Cr. :J. F. 
Prerequisite: 381. Bensend. 
lh.>cent contributions of research and tech-
nology to product development. Arcus of 
emphasis in basic and applied research. 
ADVANCED FOREST MANAGEMENT. 
(3-0) Cr. 3. F. 
Prerequisite: 497. Thomson. 
A seminar approach to the critical analysis 
of forest management problt•ms us exem· 
plified in public and private forestry. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
600. RESEARCH. 
Cr. 1-11. F .W .S.SSI.SSII. 
A. Silviculture. Gatherum, Finn. 
B. Wood Science. Bensend, Prestemon, Wel-
lons. 
( ·. Forest Economics Hopkins. 
ll. Forest ~lanagement. Thomson. 
E. Forest :\1ensuration and l'hotogram-
metry Thomson, Ware. 
601. RESEARCH METHODS IN FORESTRY. 
(2-2) Cr. 3. W. 
Scientific method; hypothesis formulation 
and testing; project and study planning; 
preparation and critical analysis of study 
plans. Communication of research results. 
Institutional factors in research. 
602. ADVANCED SILVICS. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 302. Gatherum. 
Detailed analysis of tree process~ under-
lying forest tree production in relation to 
genetic and environmental factors. 
645. ADVANCED FOREST MENSURATION. 
(4-0) Cr. 4. Alt. S. Offered 1968. 
Prerequisite: 543, Stat. 401,402,421. Ware. 
Theory and application of statistical and 
mathematical methods to forest measure-
ment. Quantification problems in stand 
structure and growth. Sampling methods 
for forest inventory and estimation of past 
and future growth. Recent developments in 
forest mensuration. 
670. RESOURCE ALLOCATION IN 
FORESTRY. 
(Econ. 670) (2-2) Cr. 3. Alt. S. Offered 
1968. 
Prerequisite: 470, Econ. 308. 
Critical examination of public and private 
forest-related problems, forestry programs 
designed to solve these problems, and re-
I a ted research . 
688. FORMATION OF WOOD. 
(3-0) Cr. 3. Alt. W. Offered 1968. 
Prerloqulsite: 380. Bensend. 
Structure of the cell wall in woody plants. 
Measures of wood quality; environment 
as related to quality. Structure as related 
to the physical properties of wood. 
GENETICS 
William ,J. Welshons, Ph.D., Head of Department 
Professors: \Villard F. Hollander, Ph.D.; DonaldS. Robertson, Ph.D. 
Assocwle Professors: Wilmer .). Miller, Ph.D.; Peter A. Peterson, Ph.D.; Kiyoshi Sadanaga, 
Ph.D.; Peter E. Thompson, Ph.D. 
A.c;slstunt Professors: Howard T. Bausum, Ph.D.; J<:dward Pollak, Ph.D. 
/no;tructor: Darrel S. English, M.S. 
356 Description of Courses 
Opportunities for Undergraduate Study 
For undergraduate curriculum in sciences and humanities leading to the degree Bachelor 
of Science, with a major or minor in genetics, see Sciences and Humanities, Curnculum 
The Department of Genetics offers instruction in the science of heredity, and in the 
operation of the laws of inheritance in animals, plants, microorganisms, and in human 
populations. 'lbe courses also are intended to demonstrate the broad cultural and phil-
osophical aspects of this biological science. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in genetics and minor work to students taking major work in other depart-
ments. 
Prerequisite to major work is the completion of a thorough undergraduate curriculum 
in agriculture, or in a biological science, or in a physical science with evidence of excellent 
scholarship and aptitude for scientific research. 
Students taking major work in genetics ordinarily will take minor work in agronomy, 
animal science, bacteriology, biochemistry, botany, horticulture, mathematics, statistics, 
veterinary medicine or zoology. 
Major and minor work in the area of cell biology is offered under a cooperative 
arrangement with the Departments of Bacteriology, Biochemistry and Biophysics, Botany 
and Plant Pathology, Genetics, and Zoology and Entomology. 
Open to graduate students for minor only: 401, 460. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
• 301. INTRODUCTORY GENETICS. 
(3-0) Cr. 3. F.W.S.SSI. 
Pre~uislte: Elementary course In biology. 
Elementary principles of genetics and their 
operation and significance In plant, ani-
mal, and human populations. 
305. ELEMENTARY GENETICS 
LA BORA TORY. 
(0-9) Cr. 3. F.W.S. 
Prerequisite: Should UITompany or follow 
301 or •100. 
Laborutury experlml'Ols illustrating the laws 
of heredity and their physical basis 
• 400. HUMAN HEREDITY. 
(3-0) Cr. 3. S. 
l'rlnclples of heredity in man, the relation 
of Inheritance to disease, blood types, legal 
medicine, and eugenics. 
401. INTERMEDIATE GENETICS. 
(3-0) Cr. 3. F. 
Prerequisite: 301 or 400. 
Fundamental methods and concepts in gen-
etics chromosome mapping, gene structure, 
elementary mathematical genetics, poly-
ploidy, and meiotic analysis 
450. SPECIAL PROBLEMS. 
Cr. arr. F.W.S.SSI,SSII. 
Prerequisite: 305, 401 . 
460. INTRODUCTION TO 
MATHEMATICAL GENETICS. 
(3-0) Cr. 3. S. 
Prerequlsile: 401, Math. 101 orequivalents. 
Elementary probability and its application 
to ~1endelian, population, and quantitative 
genetics 
• Both courses cannot be used for graduation 
credit 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
536, 537. GENETIC STATISTICS. 
(Stat. 536, 537 ) See Statistics. 
540. SPECIAL TOPICS. 
(0-3 to 9) Cr. Arr. F .W.S.SSI,SSII. 
Prerequisite: 305, 401. Hollander, Miller, 
Peterson, Robertson, Sadanaga, Thompson, 
Welshons. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
605. CYTOGENETICS. 
(Bot. 605) Sec Botany. 
610. PRINCIPLES OF GENETIC 
ANALYSIS. 
(3-0) Cr. 3. F. 
Prerequisite: 401. Thompson. 
!\lethods of genetic investigation, with em-
phasis on muta.tion, gene action, chromo-
some organizahon and the properties of 
the genetic material. 
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620. BIOCHEMICAL GENETICS. 
(Bact. 620) (3-0) Cr. 3. S. 
Prerequisite: 40 I . Bausum. 
Structure, mutation, and recombination of 
genes considered at the molecular level; 
biosynthetic pathways and gene interaction; 
the genetic code, protein synthesis, and reg-
ulatorv mechanisms. 
621. BACTERIAL GENETICS. 
(Bact. 621 ) See Bacteriology. 
630. ADVANCED PLANT GENETICS. 
(3-0) Cr. 3. S. 
Prerequisite: 401. 
Genetic analysis of plants including the 
study of linkage, translocations, inversions, 
polyploidy and evolution. 
635. ANIMAL GENETICS. 
(3-2) Cr. 4. W. 
Prerequisite: 305, 401. Hollander. 
Analytical procedures by means of markers, 
with special regard to Drosophila, surveys 
of the status of genetic analysis in ani· 
mals, especially domesticated species. 
640. GENES AND MUTATIONS. 
(3-0) Cr. 3. Alt. W. Offered I967. 
Prerequisite: 401. Peterson. 
Analysis of selected genes and mutations 
in microbial and higher forms. Tories in-
dude genetic nne structure, rates 0 mula· 
tion, units of recombination, controlling 
elements, and evolutionary aspects of mula· 
tion. 
646. IMMUNOGENETICS. 
(2-6) Cr. 5. Alt. F. OOered I967. 
Prerequisite: 40 I . Miller. 
Application of immunological principles to 
genetics; analytical proccdu res of blood typ-
ing; Individual and species variation. 
650. SEMINAR. 
Cr. 1. F.W.S. Welshons. 
654. GENETICS OF BREED 
IMPROVEMENT. 
(An. S. 654) See Animal Science. 
655. BREEDING SYSTEMS AND PLANS. 
(An.S. 655) See Animal Sclem·e. 
660. RESEARCH. 
F .W .S.SSI,SSII. 
Hollander, MUJer, Peterson, Robertson, 
Sadanaga, Thompson, Welshons. 
698. SEMINAR IN CELL BIOLOGY. 
(Bact. 698, B. & B. 698, Bot. 698E, Zool. 
698) See Zoology and Entomology. 
HISTORY, GOVERNMENT AND PHILOSOPHY 
Hoss B. Talbot, Ph.D., Chairman of Department 
Professors: Donald E. Boles, Ph.D.; Herbert C. Cook, Ph.D.; Clarence H. Matterson, Ph.D., 
V../. Hobert Parks, Ph.D.; I·~dwin V..'. Peterson, M.A., Earle D. Hoss, Ph.D.; Harold I. Sharlln, 
Ph.D.-; Emerson W. Shideler, Ph.D.; E. B. Smith, Ph.D. 
Assu(uttcProfc,.;.cwrs: Don F. Hadwiger, Ph.D.; .James B. Hartman, Ph.D.;\'. Alton Moody, 
Ph.D.; Barbara Teters, Ph.D. 
A.'islstant Professors: Hugh S. Lehman. Ph.I>.; (;Icnn 0. ~ichols, Ph.D.; !\1onte Palmer, 
Ph.D.; Holf \V. Theen, Ph.D.; Richard .J. \'anlten, Ph.D.; Hobert I. V..'essel, !\l.S.; C'harlcs 
\\'. \\'iggins, Ph.D.; .James\\'. \\'hitaker, Ph.I>.; Philip B. Zaring, Ph.D. 
Instructors· Achilles Avraamides, :\l.t\.; (;eorgc T. !\1c.Jimsey, M.A. 
Opportunities for Undergraduate Study 
The department provides general introductory courses in history, government and 
philosophy designed for all students to serve either as a part of their general education 
or as a background for further work in any of the three fields. The department also offers 
courses for students who need a knowledge of history, government or philosophy as a 
corollary to or preparation for their vocational training. 
The department offers majors in history, or government, or philosophy, and courses 
are offered to provide advanced undergraduate work in the areas of American history, 
European history, the history of science, international relations, government and philosophy. 
Undergraduates majoring in other departments may take minors in either history, 
government, or philosophy. 
Students who wish to specialize in the study of international affairs may do so through 
the International Service Program while majoring in history or government. See Inter-
national Seruzce Program. 
The department presents the opportunity of preparation for the study of law by com-
pletion of three years in its curriculum followed by one year satisfactorily completed in a 
recognized college of law, after which the degree Bachelor of Science with a major in history 
or government will be awarded by Iowa State University. 
358 Description of Courses 
llndergraduate majors in history usually have included the following basic courses 
in their programs: 205, 206, 207 and 321, 322, 323. !\1ajors in government usually 
include 215, 241, 305. !\lajors in philosophy usually include 260, 331, either 350 or 370, 
441, 442, 443. As supporting work, undergraduate majors have found the following 
courses desirable: Econ. 241, 242; Soc. 134; Engl. 354, 363. These lists of courses should 
not be regarded as statements of ftxed requirements or as complete outlines of the work 
necessary for the major. They are given solely for the convenience of students or counselors 
who wish to estimate the amount of basic, non-specialized study which may be needed. 
Opportunities for Graduate Study 
The department offers major work for the degree !\laster of Science in either history 
or government, and minor work in history, government, and philosophy to students taking 
major work in other departments. The department also offers the degree l\1aster of Science 
in the History of Science and Technology. 
Prerequisite to major graduate work in the department is the completion of at least 
30 credits in history or government. 
Open to graduate students for minor only: History 401, 402, 405A, B, 406A, B, 
407A, B, 425A, B, 440, 441, 442, 450,461, 465, 467, 470, 472, 480, 495; Government 
420, 421, 422, 430, 431, 432, 433, 440, 441, 442. 443, 444, 445, 446A, H, 451, 464, 
466; 471, 472, 473, 474, 495; Phil. 430, 431, 441, 442, 443, 455, 456, 457, 458, 460, 
461,462,470,471,480,481,495. 
Courses in History 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
205, 206, 207. INTRODUCTION TO 
WESTERN CIVILIZATION. 
(3-0) Cr. 3 each. 205: F.W.; 206: W.S.; 
207: F.S. 
Prer('Qulslte: 206: 205. 207: 206. Nichols, 
Zaring. 
Social nnd cultural develupnwnt of \\'estern 
civ!Uzatlun from the Am·lent ( lrient to the 
present. emphasizing l'<:onumlc and politil'al 
Institutions, changes in habits. customs, and 
Ideas; the background of recent develop-
ments 
• 321. 322, 323. HISTORY OF THE 
AMERICAN NATION. 
(3-0) Cr. 3 each. Smith, McJlmsey. 321: 
t.W.; 322: W.S.; 323: S. 
321 National foundations. Colonial back-
ground. revolution. confedl·rutlon nnd (:on 
st.ilutions. nationalism und dl•mocrncy 322 
:'\ utlonal ex punslon und lntl•rnul conflkt 
Forces of unity and disunily. division and 
reunion 323 ~utional consolidation and 
world power; emergence of the new nation, 
modern industrialism and International re-
lations 
324. HISTORY OF AMERICAN 
AGRICULTURE. 
(3-0) Cr. 3. F.W .S. Whitaker. 
Colonial foundations, westward movement, 
public land policies, regional specialization. 
transportation and markets. science and 
technology. relation of state to agriculture 
• 334, 335. ECONOMIC HISTORY OF THE 
UNITED STATES. 
( 3-0) Cr. 3 each. 334: F; 335: W .S. 
Prerequisite: Sophomore standing. SharUn. 
334 To 1865 335 Since 1865 <; rowth 
of important industries, regional specializa-
tion, development of economic institutions, 
relation of government to business enter-
prise 
•355, 356,357. HISTORY OF ENGLAND 
AND GREAT BRITAIN. 
(3-0) Cr. 3 each. Yr. Zaring. 
355. Anglo-Saxon period and the :--:orman 
conquest; constitutional and cultural de-
velopments in the medieval period 356 
The age of the Tudors and Elizabethan 
England Constitutional and religious issues 
in Stuart England, emergence of modern 
political institutions. 1-{rowth and loss of 
empire, industrial revolution; struggle 
against the :\apoleonic r.mpirc. 357 \'ic-
torian Age and the climax of the Brihsh 
Empire, <:real Britain and \\'orld \\'ar I, 
the inter-war period and \\'orld \\'ar I I 
369. PRE-MODERN EAST ASIAN HISTORY. 
(3-0) Cr. 3. F. 
Prerequisite: 6 nl"dits in History. Teters. 
A survey of political, economic, intellectual, 
cultural and social developments of China, 
.Japan, and Korea from earliest times to 
1600. 
370. THE FAR EAST IN MODERN TIMES. 
(3-0) Cr. 3. W. 
Prerequisite: 369. Teters. 
Early impact of Europe on the Far East, 
emergen~e of China ~nd .Japan as impor-
tant nahons In the nmeteenth century; rise 
of ,Japan as a world power and the rise 
of nat~onalism in the twentieth century, 
revoluhonary movements in East Asia since 
World War I I. 
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•401, 402. ECONOMIC HISTORY OF 
MODERN EUROPE. 
(3-0) Cr. 3 e-c1ch. W.S. 
Prerequisite: 6 credits in History. Nichols. 
401. 1-:Conomic and political revolutions 
17 50- 1900· English and Continental herit· 
age from medieval Europe; commercial, 
industrial, a~ricultu raJ revolutions, eco-
nomic instituhons and reforms; capitalism, 
competition, imperialism. 402: Rise or Con-
tinental industry; changes an labor, trans-
portation, markets, reoarations. revolu-
tions, reconstruction, competition, depres-
sion and war. 
• 405A, 405B, 405C. ANCIENT HISTORY. 
(3-0) Cr. 3 each. 405A: F; 405B: W. 405C: 
s. 
Prerequisite: 205. Avraamides. 
405A Ancient ;\;ear East; Mesopotamia 
and Egypt to 500 H.C 405B Ancient 
Greece; history of Greece from prehlstonc 
times to death of Alexander. 405C Ancient 
Rome; histol}' of Rome from prehistoric 
times to the re1gn of Constantine. 
• 406A, 406B. MEDIEVAL EUROPE. 
(3-0) Cr. 3 each. 405A: W; 406B: S. 
Prerequisite: 205. Avraamides. 
40flA The Carolingian and :\terovinglan 
periods. Roman-Germanic fusion, emer-
gence of feudalism and manorialism 406B 
The ecclesiastical civilization; the Crusades, 
popes and emperors; the thirteenth century 
climax or medieval culture. 
• 407A, 407B. THE RENAISSANCE AND 
REFORMATION. 
(3-0) Cr. 3 each. 407A: F; 407B: W. 
Prerequisite: 206. Avraamldes, Zaring. 
407A· The Italian Renaissance, emergence 
of towns and cities, growth of a secularized 
society, early expansion of Europe, new 
intellectual interests 4078: The High 
Renaissance, emergence of religious dissent, 
the Protestant Revolt, end of universality 
of the Church, era of religious wars, the 
emergence of dynasties, development of 
capitalism and the Commercial Hevolution. 
• 425A, 425B. TWENTIETH CENTURY 
EUROPE. 
(3-0) Cr. 3 each.425A: F; 425B: W. 
Prerequisite: 207. Matterson. 
425A· Europe on the eve of war of 1914, 
the war and its effect intellectually, economi-
cally, politically; rise of totaUtarianism. 
425H The depression and the breakdown 
of internationdl relations in the 1930's, 
\\'orld \\'ar 11 and its results. 
• 440. HISTORY OF SCIENCE FROM THE 
BEGINNINGS TO COPERNICUS. 
(3-0) Cr. 3. F. 
Prerequisite: 6 credits in History. SharUn. 
Oevelopment of natural science in Baby-
lonia, Egypt, China, India: Greek science, 
medieval and Arable science. 
• 441. BEGINNINGS OF MODERN SCIENCE. 
(3-0) Cr. 3. W. 
Prerequisite: 6 credits in History. Sharlin. 
The sixteenth, seventeenth, and eighteenth 
century revolutions In astronomy, me-
chanics, biology and chemistry. Rise of 
scientific societies and the experimental 
method. 
• 442. HISTORY OF MODERN SCIENCE. 
(3-0) Cr. 3. S. 
Prerequisite: 6 credits in History. Sharlln. 
Developments of physics, chemistry and 
biology in the nineteenth and twentieth 
centuries. 
450. HISTORY OF MODERN RUSSIA. 
(3-0) Cr. 3. S. 
~rerequislte: 6 credits In history. Matterson. 
Emergence of Russia In the eighteenth cen-
tury as a European power: Tsarlst Hussln 
as the stronghold of autocracy in the nine-
teenth century; background of the Hcvolu-
tion of'l917; the Hevolution und the Lenin 
period; the Stalin period. 
461. MODERN JAPANESE HISTORY. 
(3-0) Cr. 3. Alt. S. Offered 1969. 
Prerequisite: 370. Teters. 
Political, cultural, social and economic 
history of .Japan, particularly since 1853. 
465. HISTORY OF LATIN AMERICA. 
(3-0) Cr. 3. W. 
Prerequisite: 6 credits in History. Smith. 
Spanish and Portuguese colonization in 
America; colonial institutions; wurs of in-
dependence; development of Argentina, 
Brazil, Chile, and Mexico; emphasis on 
Pan-Americanism and relations nf thL· 
l'nlted States with Latin America. 
467. COLONIAL AMERICA. 
(3-0) Cr. 3. F. 
Prerequisite: 6 credits In history including 
321. Whitaker. 
Expansion of Europe and colonlnl founda-
tions Economic, political, and social de-
velopment to 1763 
470. SECTIONAL CONFLICT AND THE 
CIVIL WAR. 
(3-0) Cr. 3. F. 
Pren-qulslte: 322. Smith. 
Intensive study of the economic, social, 
political, nnd psychologlcnl conflicts which 
undermined the democratic process and 
drove the United States to ('lvll War. 
472. THE RECONSTRUCTION ERA 1865-
1877. 
(3-0) Cr. 3. W. McJimsey. 
\tajor social and political features of the 
l nlted States following the C'lvll \\'ar The 
decision to reconstruct the South. Accom-
plishments and failures or reconstruction 
480. RECENT AMERICAN HISTORY, 1929 
TO PRESENT. 
(3·0) Cr. 3. S. 
Prerequisite: 6 credits in history Including 
323. 
History of the United States during the 
depression and the New Deal, World War 
II, and the Cold War. 
495. SPECIAL PROBLEMS. 
Cr. 2 to 5 each Ume elected. 
Prerequisite: Permission of department head. 
Staff. 
Reading and reports on problems selected 
in conference with each student. 
H Honors Program. 
• Any subject listed in the following history se-
qu~nce, may be taken Independently 321, 322, 
323,334, 335; 355, 356,357;401,402;405A, 
405B, 405C; 406A, 4068; 407A, 4<r7B; 425A, 
4258;440,441,442. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, ma1or or mmor, open to 
qualified undergraduates 
510. SCIENCE AND MODERN THOUGHT 
FROM 1500 TO PRESENT. 
(3-0) Cr. 3. S. 
Frerequlslk>: 9 credits in history. Sharlin. 
Interaction of sdentiflL with social, pol1ticul 
and economic thought. 
515. HISTORY OF TECHNOLOGY IN THE 
UNITED STATES. 
(Engineering 515) See Engineering. 
522. SOCIAL AND INTELLECTUAL 
HISTORY OF THE UNITED STATES. 
(3-0) Cr. 3. S. 
Prerequisite: 9 credits In history and govl'rn· 
ment. McJbnsey. 
Development of social and intellectual 
movements, institutions, and leaders. 
526. DEVELOPMENT OF THE UNITED 
STATES CONSTITUTION TO 1865. 
(3-0) Cr. 3. F. 
Frerequlsite: 9 credits in history or govern· 
ment. Boles. 
Constitutional heritage from England, 
colonial contributions to constitutional dl'-
velopment, making the Constitution, prob-
lems uf the new government, development 
of constitutional actlvitil'S through Supreme 
Court decisions, effect of thl' Civil \\ ar on 
the ( 'unstilutlon 
527. DEVELOPMENT OF THE UNITED 
STATES CONSTITUTION SINCE 1865. 
(:J-0) Cr. :J. W. 
Pn.•requlslte: 9 aedlts In history ur gov<•rn 
ment. Boles. 
('unstitutional stgnifl<.ancl' of the \\'orld 
\\'urs, the l'rogrl'ssin• mo\'ement and thl· 
:'\: l'\1.' J>l'a I. 
5:J4. THE WESTWARD MOVEMENT. 
(3-0) Cr. :J. F. 
Prerequisite: 9 credits In history. Whltakl'r. 
The West undl'r Spain, France and Englund, 
terrltoriul acquisitions, westward migration 
to the :\tisslsslppi; l'Conomic, political and 
social development of the frontier, settll'-
ml'nt of thl' prairie states 
535. THE TRANS.MISSISSIPPI WEST. 
(3-0) Cr. 3. W. 
Frerequlslte: 9 credits in history. Whitaker. 
J•:xploratlon and settll'mcnt of the (;n·at 
l'lnlns and Hocky Mountain ureus. the de· 
vl'lupment uf fur trade. <.·uttle and mining 
kingdoms, social und institutional modifi. 
cutions. passing of the frontier. effect of the 
Fur \\\•st on nationnl development 
554. FOREIGN RELATIONS OF THE 
UNITED STATES, 1775-1898. 
(3-0) Cr. 3. F. 
Prerequisite: 9 credits in history and govern-
ment. Smith. 
European background; French alliance and 
independence; struggle for neutrality; Mon-
roe Doctrine; diplomacy of westward ex-
pansion; \\'ar between States; economics of 
diplomacy 
555. UNITED STATES AS A WORLD POWER 
SINCE 1898. 
(3-0) Cr. 3. W. 
Prerequisite: 9 credits in history and govern-
ment. SmiCh. 
The" :"':ew Manifest Destiny" of the linited 
States; American interests and policies in 
1-:urope, Latin America, and the Far East; 
isolation to intervention in the \\'orld Wars 
of 1914 and 1939, the llnited States in the 
postwar world 
556. SOVIET FOREIGN POLICY. 
(Government 556) See Government. 
561. TECHNOLOGY IN DEVELOPING 
COUNTRIES. 
(Engineering 561) See Engineering. 
570. THE JACKSONIAN MOVEMENT. 
(3-0) Cr. 3. Alt. S. 
Prert>quisite: 9 credits in history or govern-
ment. Smith. 
Origins, development and significance of 
.Jacksonian democracy in determining and 
revealing the nature of American economt<.', 
social and political mores and institutions 
580. SEMINAR IN HISTORY. 
(3-0) Cr. 3. F.W.S. 
Prt>requlsite: 9 credits in history and per-
mission of instructor. Staff. 
A. History of Science.!'. 
B. Constitutional History. F 
('. History of the :\1odern Far East. S 
D The Civil War and Reconstruction \\' 
E American Frontier S 
F History of American Foreign Relations 
\\'. 
(;,History of :\todern Europe. S. 
H His tory of Technology S 
590. SPECIAL TOPICS IN HISTORY. 
Cr. 2 to 5 each tbne elected. F.W.S. 
Prerequisitt>: 9 credits in history, 3 credits 
in government. Staff. 
A. Economic History 
B History of Science. 
( · Intellectual His tory 
J) Individual Study 
COURSES FOR GRADUATE STUDENTS, maior or minor 
604. RESEARCH IN HISTORY. 
Staff. 
Courses in Government 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
215. AMERICAN GOVERNMENT. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: EngU11h 103 or 132. 
Fundamentals of democracv: nature of 
federalism. fundamentals of the Presidential, 
Congressional and ,Judicial process, the 
role of public opmion, interest groups and 
political parties in the governmental process 
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230. BASIC ISSUES IN POLITICS. 
(3-0) Cr. 3. F. 
Prerequisite: 215. 
Basic issues in past and contemporary 
political systems, such as: freedom, power 
justice, security, general welfare, law and 
property. 
241. COMPARATIVE POLITICAL SYSTEMS. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 215. Theen and Staff. 
Comparative examination of the polltlcal 
institutions ol the major political systems 
of the world. Institutions and political pro-
cesses contrasted with those of the United 
States. 
305. FUNCTIONS OF AMERICAN 
GOVERNMENT. 
(3-0) Cr. 3. F.W.S. 
.,..erequisite: 215. Staff. 
Functions and problems of national, state 
and local governments; national security, 
foreign policy, governmental finance; 
regulation of ousiness, labor and agrk:ul-
ture; science, education and welfare activities· 
state and local institutions. ' 
310. STATE AND LOCAL GOVERNMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 215; 305 recommended. Wig-
gins. 
Organization and functions; state regula· 
tions and operation; special problems in-
cluding reorganization of state and local 
government; consolidation of government 
areas; financial control; state civil service. 
311. MUNICIPAL GOVERNMENT AND 
ADMINISTRATION. 
(3-0) Cr. 3. F .S. 
Prerequisite: 215; 305 recommended. Wes-
sel. 
Rise of city in American life; legal position 
of municipal corporation; forms of organi-
zation; personnel and fiscal administration; 
planning; streets and lights; pollee and fire 
administration; public health; recreation; 
water supply; sanitation; schools; libraries; 
public welfare administration; utility regula-
tion. r 
330. INTRODUCTION TO POLITICAL 
BEHAVIOR. 
(3-0) Cr. 3. F. 
.,..erequislte: 215. Wiggins. 
Survey of behavioral literature of polltical 
science; social and psychological bases of 
polltical behavior; major conceptual ap-
proaches to the study of political behavior: 
systems analysis, power groups, decision-
making, communication, roles, and elites. 
340. POLITICS OF DEVELOPING AREAS. 
(3-0) Cr. 3. S. 
.,..erequlslte: "241 . Palmer. 
Analysis of indices of underdevelopment as 
they relate to the political process of de-
veloped states. Impact of social and tech-
nological change on the political systems 
of developing areas. 
351, 352, 353. WORLD POLITICS AND 
INTERNATIONAL ORGANIZATION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 352: 351; 353: 352. Pahner. 
351: Analysis of how traditional concepts 
of international relations have been altered 
by advent of nuclear weapons. Nuclear 
strategy, arms control, and International 
organizations and law as instruments for 
the reconciliation of international conflict. 
352: Comparative analysis or foreign poli-
cies of United States, Western Europe, and 
the Communist Bloc. Advantages and dis-
advantages of foreign policy making under 
democratic political systems. 353: Inter-
national Interaction between major powers 
and developing areas. Foreign ald, bloc 
polltics ln the United Nations, and the 
various Afro-Asian conferences and align-
ments. 
360. CONGRESS AND THE STATE 
LEGISLATURES. 
(3-0) Cr. 3. F. 
Prerequisite: 215. Hadwiger. 
Theory of representation ln democratic gov-
ernment. Organization, procedures, voting 
patterns and leadership roles of United 
States Congress and state legislatures. 
420. CONSTITUTIONAL LAW. 
(3-0) Cr. 3. F. 
.,..erequlsite: 215; 305 recommended. Boles. 
Development of the United States Con-
stitution through Judicial action; Influence 
of public law and judicial Interpretations 
upon American government and society. 
421. CIVIL LIBERTIES. 
(3-0) Cr. 3. W. 
.,..erequlslte: 420. Boles. 
American constitutional and statutory 
guarantees of clvll rights. First Amendment 
rights of conscience and Freedom of ex-
pression as well as the rights of defendants. 
Application of equal protection of the laws 
to minority groups. Various reform pro-
posals. 
422. INTERNATIONAL LAW. 
(3-0) Cr. 3. S. 
Prerequisite: 351. Boles. 
Development of the principles of interna-
tional law of peace and war; analysis of 
theories concerning its nature and funda-
mental conceptions, its relation to national 
law; problems or international legislation 
and codification. 
430. DEVELOPMENT OF POLITICAL 
THOUGHT: ANCIENT AND MEDIEVAL. 
(3-0) Cr. 3. F. 
.,..erequislte: 305 or 241. Talbot. 
Major political wrillngs from Plato to 
Bodin. Primary emphasis on the study of 
translations of original works. An analysis 
of the ideas contained therein and of the 
relationships between the theories and their 
historical context. 
431. DEVELOPMENT OF POLITICAL 
THOUGHT: 16th-18th CENTURIES. (3-0) Cr. 3. W. 
Prerequisite: 430. 
Major political phUosophers from Bodin 
to Bentham. 
432. DEVELOPMENT OF POLITICAL 
THOUGHT: 19th-20th CENTURIES. (3-0) Cr. 3. S. 
.,..erequlslte: 431. Theen. 
Liberalism, Marxism, democratic socialism, 
fascism, and conservatism. 
440. BRITISH AND COMMONWEALTH 
GOVERNMENTS. 
(3-0) Cr. 3. F. 
.,..erequlslte: 241. Teters. 
Examlnation of the governmental processes, 
political parties and electoral systems of the 
United Kingdom and Dominion of Canada, 
Australia and New Zealand. Comparative 
treatment with the United States. 
441. GOVERNMENTS OF WESTERN 
EUROPE. 
(3-0) Cr. 3. F. 
Prerequisite: 241. Theen. 
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Comparative study of governments of 
I'" ranee, Germany, and Italy. Their govern· 
mental processes, political parties, electoral 
systems, and political problems. Com-
parison with United States. 
442. GOVERNMENTS OF EASTERN ASIA. 
(3-0) Cr. 3. W. 
Prerequisite: 24 1 . Teters. 
Comparative examination of the govern-
ments of China, .Japan, India, Southeast 
Asia, their governmental processes, political 
parties, electoral systems, political prob-
lems. Comparison with Western govern-
ment 
443. LATIN AMERICAN GOVERNMENTS. 
(3-0) Cr. 3. S. 
Prerequisite: 241. Hadwlger. 
Political processes, political institutions and 
problems of the Latin American republics 
444. GOVERNMENT AND POLITICS OF 
THE SOVIET UNION. 
(3-0) Cr. 3. W. 
Prerequisite: 241. Theen. 
Analysis of Husslan political tradition Or-
ganization and functioning of the Com-
munist Party and its role In development 
of the Soviet LJ nlon. Governmental struc-
ture and processes of the Soviet political 
system. 
445. POLITICS OF THE MIDDLE EAST. 
(3-0) Cr. 3. Alt. S. offered 1969. 
Prerequisite: Government 241 or 340. 
Palmer. 
(;overnments of the Middle East Special 
attention to Impact of social and techno-
logical change on the political process 
446A, 4468. GOVERNMENTS OF AFRICA: 
SOUTH OF THE SAHARA. 
(3-0) Cr. 3 each. W .S. 
Prerequisitt>: Government 241 . 
l'olltlcs and governments of selected African 
states and territories south of the Sahara 
446A \\'est Africa 446B East Africa 
451. ASIA IN WORLD AFFAIRS. 
(3-0) Cr. 3. S. 
Prerequisite: History 370. Teters. 
Analysis of factors shaping objectives and 
politics of major Asian countries us par 
ticlpants In world politics 
464. POLITICAL PARTIES. 
(3-0) Cr. 3. F. 
Prerequisite: 305. Hadwlger. 
Origin and development; relation to dem 
ocratic proCl'ss, membership and orgam-
zutlon; nominations and elections; persis-
tt>nCl' of spoils system; campaign strategy, 
party finance; machine and bosses; party 
realignment. 
466. PUBLIC OPINION AND PRESSURE 
POLITICS. 
(3-0) Cr. 3. W. 
Prerequisite: 305. Hadwiger. 
:'l:ature of public opinion in a democracy; 
relationship of public opinion and public 
interest; various agencies and pressure 
groups influencing public opinion; their 
effect upon governmental policies and gov-
ernmental personnel; importance ofpolitical 
education. 
471. PUBLIC ADMINISTRATION. 
(3-0) Cr. 3. F. 
Prerequisite: 305. Wessel. 
Analysis of the operations of the executive 
branch of government. Problems of organi-
zing that branch to achieve maximum 
efficiency 
472. GOVERNMENT AND INDUSTRY. 
(3-0) Cr. 3. S. 
Prerequisite: 215; 305 recommended. 
Wessel. 
Theones of constitutional protection; gov-
ernmental assistance to business and agri-
culture; government and labor; corrective 
legislation In corporate organization: un-
fair practices; securities issues; business 
and taxation; bankruptcy; business with 
a public interest. 
473. GOVERNMENT AND AGRICULTURE. 
(3-0) Cr. 3. F. 
Prerequisite: 215; 305 recommended. 
Talbot. 
Agriculture as a major interest in American 
life; tasks of government as umpire of con-
flicts among pressure groups; organization 
and operation of governmental administra-
tive agencies serving agriculture, examina-
tion of court decisions involving agriculture, 
analysit! of farm programs 
474. GOVERNMENT AND CONSERVATION 
POLICIES. 
(3-0) Cr. 3. W. 
Prerequisite: 215; 305 recommended. 
Talbot. 
The political process in the area of public 
and private land, forest, water and rarea-
tion policies National legislative, executive 
and administrative processes as they apply 
to federal grant-in-aid programs. State 
policies 
495. SPECIAL PROBLEMS. 
Cr. 2 to 5. F.W.S. Staff. 
Special studies in the political institutions, 
processes and policies of American, foreign, 
and international governments. Also, studies 
in traditional and behavioral political 
theory. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or mmor, open to 
qualified undergraduates 
510. GOVERNMENTS OF STATES AND 
METROPOLITAN AREAS. 
(3-0) Cr. 3. F. Wiggins. 
Pr('rt'qulslt(': 3 to. 
"Pecial problems confronting stall.' and met 
ropolitan governments. Changing l'<:ology 
of urban areas. N ational-statl'-u rban gov-
ernmental coordination. 
511. PUBLIC POLICY AND RURAL 
GOVERNMENT. 
(3-0) Cr. 3. W. 
Prerequisite: 310. Boles. 
Analysis of structure, administration and 
legal basis of the county, township, ann 
special districts such as school and drain-
age districts Evaluation of rural govern-
mental functions such as education, welfare, 
highways, including problems of taxation 
and fmance Effects of population shifts 
on future of rural governments 
520. PUBLIC LAW AND PUBLIC POLICY. 
(3-0) Cr. 3. S. 
Prerequisite: 420. Boles. 
Role of the Federal judiciary in policy 
making in the t 'nited States. Jurisdictional 
limitations and judicial attitudes and 
personality in the decision-making process. 
Statistical analyses of judicial behavior 
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526. DEVELOPMENT OF THE UNITED 
STATES CONSTITUTION TO 1865. 
( Hlst. 526) See History. 
527. DEVELOPMENT OF THE UNITED 
STATES CONSTITUTION SINCE 1865. 
(Hist. 527) See History. 
530. ADVANCED POLITICAL THOUGHT. 
(3-0) Cr. 3. S. 
Prerequisite: 6 hours from 430-431-432; 
532 recommended. 
1 ntensive study of one or more of the 
traditional political philosophers. 
531. RESEARCH METHODS IN POLITICAL 
SCIENCE. 
(3-0) Cr. 3. F. 
Prerequisite: 9 hours in government in 
courses above the 200 level. 
Hesearch procedures and methods in the 
various fields of political science. (luantita-
tive and qualitative techniques. l 'se of basic 
research tools available to the political 
scientist. 
532. BEHAVIORAL POLITICAL THEORY. 
(3-0) Cr. 3. W. 
Prerequisite: 531 . 
Evaluation of contemporary theory and 
research in votingbehavior,publicopinion, 
political values and attitudes, group par-
ticipation and group action, political leader-
ship, jurimetrics 
542. JAPANESE POLITICAL THOUGHT 
544. 
AND INSTITUTIONS. 
(3-0) Cr. 3. Alt. S. offered 1968. Teters. 
Prerequisite: Hlst. 370; Govt. 442. 
. Japanese theories of the state and gov~rn­
ment. Development of Japanese polillcal 
institutions Particular attention to period 
since 1945 
RUSSIAN POLITICAL THOUGHT AND 
INSTITUTIONS. 
(3-0) Cr. 3. s. 
Prerequisite: 444. Theen. . . 
Selected works in Russian pohtlcal thought 
from the Decembrists to the present, es-
pecially those of Lenin ~)evelopment of 
Russian political thought stnce the Hevolu-
tion and its relation to development of 
Russian political instltu lions. 
554. FOREIGN RELATIONS OF THE 
UNITED STATES, 1775-1898. 
( Hist. 554) See History. 
555. UNITED STATES AS AWORLDPOWER 
SINCE 1898. 
(Hist. 555) See History. 
556. SOVIET FOREIGN POLICY. 
(3-0) Cr.3. S. Theen. 
Prerequisite: Government 444, or 9 credits 
In government and history. 
Basic factors determining the formulation 
and execution of Soviet foreign policy 
Analysis of the process and development 
of Russian foreign policy since 191 7, em· 
phasizing the Stalin period of the Cold \\'ar 
559. INTERNATIONAL RELATIONS 
THEORY. 
(3-0) Cr. 3. Alt. S. offered 1968. Palmer. 
Prerequisites: three of the following courses: 
Government 351-353, 451, 555-556. 
A review, analysis and application of recent 
theoretical attempts to order systematically 
the field of International relations. Special 
attention will be devoted to the concepts 
of power, equilibrium, communications, 
decision making, and systems analysis. 
560. LEGISLATIVE BEHAVIOR. 
(3-0) Cr. 3. S. 
Prerequisite: Govt. 360 or 464. Hadwiger. 
Principles, procedures, and problems of the 
legislative process. Structure and organi-
zation of state legislatures and the United 
States Congress. 
561. THE CHIEF EXECUTIVE. 
(3-0) Cr. 3. W. 
Prerequisite: 9 hours of courses In American 
Government. Hadwlger. 
Legal and political forces Influencing the 
U. S. President, governors and other gov-
ernmental executives in decision making, 
developing and administering programs of 
government, leading public opinion and 
influencing legislation. 
563. CONTEMPORARY ISSUES IN 
AGRICULTURAL POLICY 
(Econ. 563) See Economics. 
570. SOCIAL ORDER AND SOCIAL 
CONFLICT. 
(Soc. 570) See Sociology. 
571. THE ADMINISTRATIVE PROCESS. 
(5-0) Cr. 3. W . 
Prerequisite: 4 71 . Wessel. 
An analysis of classic and current adminis-
trative theory, with applications to the 
budgetary process. 
572. PUBLIC POLICY AND SCIENCE. 
(3-0) Cr. 3. W. 
Prerequisite: 360, or 3 credits In 470 series. 
Talbot. 
l'ubllc program ln the areas of research 
and development such as those of the l>l'-
rartment of Defense, HEW, Agriculture and nterior, as well as AleX', NASA, and the 
:--JSF Impact of such programs upon our 
federal system, and the universities. 
590. SPECIAL TOPICS. 
Cr. 2 to 5 each Ume taken. F.W.S. 
Prerequisite: 15 credits in government. Staff 
approval. 
A. American Polltlcal Institutions. Boles, 
Hadwlger, Wiggins. 
R Pu6llc Law. Boles. 
('. Political Thoery and Political Rehavlor-
allsm. Talbot. 
I>. Comparative c;ovemment. Pabner, Tet-
era, Theen. 
1-:. I ntematlonaJ Helatlons and Amencan 
Foreign l'olicy. Pabner, Smith, Teters, 
Theen. 
Jc'. Political Parties and Polley Formation 
Hadwiger. 
G. Public Policy and Public Administration. 
Talbot. 
695. RESEARCH IN GOVERNMENT. 
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Courses in Philosophy 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
200. INTRODUCTION TO STUDY OF 
RELIGION. 
(3-0) Cr. 3. F.W.S. 
Understanding of what religion is, how 
religion functions ln the life of Individuals 
and societies, and how religions differ, what 
the variety of religious forms is. Study of 
religious beliefs, literatures, lnstitutions,and 
practices. 
260. INTRODUCTION TO PHILOSOPHY. 
(4-0) Cr. 4. F.W.S. 
General Introduction to philosophy both 
for those desiring a single terminal course 
and for those intendlng to proceed further. 
Systematic examination of some maln prob-
lems In metaphysics, theory of knowledge 
and ethics. Emphasis upon our philosoph-
leal tradition and upon critical standards 
of judgment. 
321. THE OLD TESTAMENT. 
(3-0) Cr. 3. F.W. Shideler. 
Major books in the Old Testament within 
the framework of their historical back-
ground with particular attention to the de-
velopment of the great religious and ethical 
ideas. 
322. THE NEW TESTAMENT. 
(3-0) Cr. 3. W.S. Shideler. 
The development of Christian thought and 
organization to the close of the :'>Jew Testa-
ment period. 
331. INTRODUCTORY ETHICS. 
(3-0) Cr. 3. F. 
H lstorlcaJ and critical introduction to prin-
cipal ethical systems. Concepts of the nature 
of good, right and duty. Standardsofpublic 
and private action. 
350. INTRODUCTORY LOGIC. 
~3-0) Cr. 3. F.W.S. 
rhe nature of critical thinklng includlng the 
function of language. deductive and scientific 
methods. 
365. INTRODUCTION TO 
EXISTENTIALISM. 
(3-0) Cr. 3. W. Vanllen. 
Systematic examination of the views of such 
men as Klerkegaard, Marcel, Heidegger 
and Sartre. 
370. SYMBOLIC LOGIC. 
(3-0) Cr. 3. F.W .S. 
I ntroductlon to propositional and predicate 
calculi as well as lntuitive set theory. Some 
applications to philosophy and the founda-
tions of mathematics. 
430. AESTHETICS. 
(4-0) Cr. 4. S. 
Prerequisite: 260 or basic courses in either 
art, music, or Uterature; permission of the 
instructor. Hartman. 
An examlnatlon of some philosophical 
problems that arise In lnterpreting and 
evaluating the arts with particular attention 
to some representative theories of the nature 
of art, artistic creation, aesthetic experience 
standards of taste and criticism. ' 
431. CONTEMPORARY ETHICAL THEORY (3-0) Cr. 3. W. · 
Prerequisite: 331 . 
Various ethical systems and the problems 
of right conduct. Discussion on the prob-
lem of moral choice in contemporary Ameri-
can life. 
441. ANCIENT AND MEDIEVAL 
PHILOSOPHY. 
(4-0) Cr. 4. F. 
Prerequisite: 260. Hartman. 
An account of the rise of critical thought 
in early Greek and Christian schools of 
philosophy. Readings from Plato, Aristotle, 
the Stoics and Epicureans, Augustine and 
Aquinas. 
442. MODERN PHILOSOPHY. 
( 4-0) Cr. 4. W. 
Prerequisite: 260. Hartman. 
The historical development of philosophical 
thought from the Renaissance through the 
eighteenth century. Readings from Bacon, 
Hobbes, Descartes, Spinoza, Leibniz, Locke, 
Berkeley, Hume and Kant. 
443. RECENT AND CONTEMPORARY 
PHILOSOPHY. 
(4-0) Cr. 4. S. 
Prerequisite: 442. Hartman. 
Philosophical developments in the nineteenth 
and twentieth centuries. Principal move-
ments in idealism, realism, pragmatism, 
positivism, existentialism and logical 
analysis. 
455. CHRISTIAN THOUGHT. 
(4-0) Cr. 4. W. 
Prerequisite: 260 or 322. Shideler. 
Historical development of Christian philo-
sophy and theology; significant issues in 
the formulation of the creeds, the continental 
and English reformations, the Counter Re-
formation, the modern secularist attacks 
upon religion. Distinctive features of Homan 
Catholicism, Eastern Orthodoxy, Protestant-
ism. Emphasis upon the interaction between 
Christian thought and secular, cultural and 
philosophic movements to show significance 
and influence of Christianity in the forma-
tion of Western culture and philosophy. 
456. ORIENTAL RELIGIOUS PHILOSOPHY. 
(4-0) Cr. 4. F.S. 
Prerequisite: 260 or 321 or 322. Shideler. 
Origin and historical development of the 
chief oriental religions· Hinduism, Buddh-
ism, <: onfucianism, Taoism, Shintoism. Sig-
nificance of religious thought in understand-
Ing orientalculture:contrastbetween Oriental 
and Western views of man, God, nature 
history, ethics. ' 
457. PHILOSOPHY OF RELIGION. 
(3-0) Cr. 3. F.S. 
Prer~uisite: 260 or 321 or 322. Shideler. 
Apphcation of _pr~nciples of philosophical 
method. t? baste tssues of religious belief, 
emphaslZmg problems in religious know-
ledge,. theistic cl~ims, relation of religion 
and sctence, skepttcal attacks upon religion. 
Illustrative material drawn from both 
<;h_ristianity and non-Christian world re-
ligiOns. 
458. CONTEMPORARY CHRISTIAN 
THEOLOGY. 
(3-0) Cr. 3. F .SSI. Shideler. 
~erequisites: 260 and either 455 or 457. 
Selected theologians, and theological issues 
in contemporary Christianity, both Protes-
tant and Roman Catholic. 
460. CONTINENTAL RATIONALISM. 
(3-0) Cr. 3. W. 
Prerequisite: 441 or 442. Van Iten. 
Critical exposition of seventeenth century 
rationalism as developed by Descartes, 
Spinoza and Leibniz. 
461. THE EMPIRICIST TRADITION. 
(3-0) Cr. 3. S. 
Prerequisite: 441 or 442. Van Iten. 
Critical exposition of British empiricism 
as developed by Locke, Berkeley and Hume. 
462. EPISTEMOLOGY AND METAPHYSICS. 
(3-0) Cr. 3. F. 
Prerequisite: 441 or 442 or 443. Van Iten. 
Some central problems in epistemology and 
metaphysics. Concepts, meaning, truth, 
logical and causal necessity, substance, 
mind and space and time, determinism and 
freedom. 
470. INTERMEDIATE SYMBOLIC LOGIC. 
(Math. 470) (3-0) Cr. 3. F. Lehman. 
Prerequisite: 370, permission of instructor. 
Introduction to formal systems and recur-
sive function theory. Church'sundecidablllty 
results for formal systems. Extensions and 
generalizations of Goedel's results. 
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471. ADVANCED SYMBOLIC LOGIC. 
(3-0) Cr. 3. W. 
h-erequlslte: 470. 
Introduction to formal systems and recursive 
function theory. Church's undecidablllty ~ 
suits for formal systems. Extensions and 
generalizations or Goedel's results. 
480. PHILOSOPHY OF SCIENCE. (3-0) Cr. 3. F. Lehman. 
Prerequisite: 260 or 350. 
Central problems in the philosophy of sci-
ence; determinism and chance in physics, 
geometry and relativity, various views of 
the meaning of probablllty statements; 
counterfactual conditionals. 
481. ADVANCED PHILOSOPHY OF 
SCIENCE. 
(3-0) Cr. 3. W. Lehman. 
Specific topics in the philosophy of science; 
space and time; operationalism, the role of 
formalisms in scientific theories. 
495. SPECIAL PROBLEMS. 
Cr. 2 to 5 each time elected. 
Prerequisite: Permission or instructor. Staff. 
Reading course in special topics to meet 
the individual needs of advanced students. 
HOME ECONOMICS 
Helen R. LeBaron, Ph.D., Dean of Home Economics 
Julia M. Faltinson, M.S., Associate Dean 
Marguerite Scruggs, Ph.D., Assistant Dean for Graduate Study and H.esearch 
Lydia L. Inman, Ph.D., Coordinator of Resident Instruction 
Irene Haynes Buchanan, M.S., Placement Director 
Courses Administered by the College of Home Economics 
Courses listed below are offered for undergraduate students in all curricula of the 
College of Home Economics. See Home Economics Curricula 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
105. ORIENTATION TO HOME 
ECONOMICS. 
(1-0) Cr. 1. F .W.SSI. 
l-I istory and future directions or home eco-
nomics; planning a college program. 
106. CAREERS IN HOME ECONOMICS. 
(1-0) Cr. R.S. 
Prerequisite: 105. 
Professional responsibility of young home 
economists. Scope or home economics. 
150, 250, 350, 450. COOPERATIVE 
WORK-STUDY PROGRAM. 
Cr. Arr. F.W.S. 
240. INTRODUCTION TO FAMILY 
HOUSING. 
(3-0) Cr. 3. F.W.S. 
Criteria for evaluating aspects of family 
housing environment in the l 'nited :-.tales. 
Factors related to differences in housing 
needs. Problems and programs for housing 
imp ro\'ement. 
400. PROFESSIONAL RELATIONS. 
Cr. R. F.W. 
Procedure in securing positions. 1:-:mployer-
employee relationship. 
420. SENIOR SEMINAR. 
(1-0) Cr. 1. S. 
A. Home Economics forGeneralt-:ducatlon. 
B. Home 1-:COnomlcs .Journalism. 
440. INTERDEPARTMENTAL SEMINAR. 
Cr. 1 to 4. F.W.S. 
A. Issues. 
B. Flt•ld Trip. 
( ·. I nternatlonal. 
D. Sophomore. 
H. Honors. 
-190. SPECIAL PROBLEMS. 
Cr. orr. F.W .8. 
540. INTERDEPARTMENTAL SEMINAR. 
Cr. arr. F.W.S. 
590. SPECIAL TOPICS. 
Cr. orr. F.W .8. 
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HOME ECONOMICS EDUCATION 
Alberta D. Hill, Ed.D., Head of Department 
Professors: Hester Chadderdon, Ph.D.; Florence Fallgatter, D.Sc. (Emeritus); Marguerite 
Scruggs, Ph.D. 
Assocwte Professors: Irene Heavers, Ph.D.; Eleanore L. Kohlmann, Ph.D.; Virginia F. 
Thomas, Ph.D. 
Assistant Professors: Alyce M. Fanslow, Ph.D.; Dorothea W. Gienger, M.S.; Lillie E. Magil-
ton, M.S.; BlancheR. Miller, M.S.; Merlene E. :'-Jelson, M.S. 
Instructors: Katherine K. Anderson, B.S.; Dorothy G. Brown, M.S.; S. Marcene Eshelman, 
M.S.; Helen E. Hansen, M.S.; Sandra :--.:. Johnson, M.S.; June E. Kreutzkampf, B.S.; 
Pollie C. Malone, M.S.; Lorna A. Myrtue, B.S.; Ardys K Petersen, B.S.; Charlotte Schwieger, 
M.S.; Mary Sue Whistler, M.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in home economics education leading to the degree 
Bachelor of Science, see Home Economlcs Education Curriculum. 
The curriculum in home economics education is planned for those who wish to prepare 
for teaching in junior and senior high schools. By utilizing some elective credits for certain 
courses, this curriculum also prepares for Home I~onomics Extension Service. 
Students may enroll in the department as sophomores but must apply to and be ac-
cepted by the departmental committee on selection and the University Committee on Teacher 
Education in order to advance to the teacher education program or preparation for the 
Extension Service. For the teacher education program, including requirements for teaching 
certification, see Teacher Educatwn. -
Vocational Education Qualifications 
The Department of Home Economics Education is approved by the State Board for 
Vocational I<:ducation for the preparation of teachers of homemaking who desire to teach 
in approved vocational homemaking programs. 
Preparation for Home Economics Extension Service 
Students in Home Economics Education will have a strong basic background for 
Home l<:Conomics &ctension Service. For specific preparation see Home Economics Cur-
ncula. Agricultural Education 466 and 467 should be included. In addition electives should 
be considered in consultation with the State Leader for Home Economics Programs, the 
Coordinator of Extension Personnel Training or District Program Leaders for Home 
Economics. See also Extension SerulCes. 
Summer employment as assistants to County Extension personnel provides valuable 
experience for potential Extension workers. It should be considered between the Junior 
and Senior years. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in home economics educE\tion and minor work to students taking major work 
in other departments. 
A student expecting to do major work should have fundamental knowledge of psy-
chology, education, sociology and home economics. The exact requirements will depend 
upon the field of work the student expects to pursue. 
The foreign language requirement for the degree Master of Science may be waived 
upon recommendation of the department head. German, French, Russian or Spanish may 
be used to meet the language requirement for the degree Doctor of Philosophy. See Gradu-
alc College. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
406. OBSERVATION AND METHODS OF 
TEACHING HOME ECONOMICS. 
(3·3) Cr. 4. F.W.S. 
Prerequisite: Ed. 305, admission lnto teacher 
preparation program. 
_Hesponsi~ilities _of the homemaking teacher 
m applymg prmciples of learning and of 
adolescent development to instruction Phil-
osophy of home and family life education. 
(;uided observation of teaching. Field trips 
to typical homemaking departments. 
407. SUPERVISED TEACHING IN 
HOME ECONOMICS. 
Cr. 9. F.W.S. 
Prer~isite: 406, A.A. 261, C.D. 236, C.D. 
270, . & N. 303, H .Eq. 254, Sp. 211, T. 
& C. 223 or 225 and cumulative grade 
point average of 2.3. 
~upervised teaching in public schools. Ad-
vance reservation required. 
408. METHODS IN ADULT 
HOMEMAKING EDUCATION. 
(2-2) Cr. 3. W.S.SSI. 
Prerequisite: Credit or classification In •t07. 
Organization of material, selection, use and 
evaluation of teaching tt.>chniques suited to 
group work with adults and to media of 
informal education in homemaking. Ob-
servation of adult classes. Participation in 
organizing and teaching adult groups. 
409. PLANNING AND EVALUATING THE 
HOMEMAKING PROGRAM. 
(3-0) Cr. 3. W.S.SSI. 
Prerequisite: 407. 
l'lans for Sl."Condary school homemaking 
programs for adolescents of varied ages 
and cupabilitles Special emphasis on cur-
riculum, evaluation and Future Horne-
makers of America. Professional ethics and 
organizations. Appropriate educational re-
source materials. 
415. PRINCIPLES OF EDUCATION FOR 
DIETITIANS. 
(2-0) Cr. 2. F. 
Prerequisite: F. & N. 305. 
Characteristics of groups taught. Applica-
tion of psychology of learning l'rindples 
of lesson planning. Survey of methods and 
teaching aids. 
490. SPECIAL PROBLEMS. 
Cr. arr. F.W.S.SSI,SSII. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
505. WORKSHOP. 
Cr. I to 5. SS. 
Prerequisite: Permission of instrudur. 
( om:entrated group study of problems in 
fields of horne e<:onomics edulation mdK·ated 
in Sl-ctions A to 1-: !'>l-ctions offl•red will 
\ ary from yl'ar to )'l'Ur 
,\ Adult Education Bl'U\'l'r!> 
B !·.valuation Chaddl•rdon 
( !lome El·onomiu. ( urrJlulum 
Kohlmann. 
I l ....,upl·rvJsJon and ,\dmJilJ!>tratwn 
Hill. 
1·: "Pl'l ial 
507. Tn•nd!> in Teaching Huml' Enmontil"!> 
(2-0 or 3-0) Cr. 2 or 3 SS 
Prerequisite: Teaching expl'ril•ru·e. Staff. 
Developments In organization and methods 
of teaching homemaking and family life 
ln junior and senior high schools. The 
vocational homemaking program, organ-
ization, curriculum and methods Especially 
designed to meet the needs of those return-
ing to teaching. 
590. SPECIAL TOPICS. 
Cr. arr. F.W.S.SSI,SSII. 
Prerequisite: 406. 
A Adult 1-:dulation lk>avc111. 
B Administration 
C C u rriculum Hill and Kohlmann 
I> Evaluation Chadderdon. 
1-:. Extension. BeaverH. 
F Supervision Hill. 
c; c;eneral 
COURSES FOR GRADUATE STUDENTS, maior or minor 
605. HOME ECONOMICS CURRICULA 
(:J-0) Cr. 3. F.SSI. 
Pn•requisite: 15 <·rcdit-. in Ed. and teaching 
l'Xperiem·e or pl'rmlssiun of lnstru<·tur. 
Kohlmann. 
Bases and techniques of curriculum building 
applied particularly in home economic!> for 
Sl"<:ondary schools and l·olleges 
606. EDUCATIONAL LEADERSHIP AND 
SUPERVISION IN HOME ECONOMICS. 
(3-0) Cr.3. S.SS. 
Prerequisite: 5 credits ln graduate courses 
In H.Ec.Ed. Hill. 
< >bjectives, principles,and functions of super-
vision in student teaching, school systems 
and state departments of education 
609. ADULT EDUCATION IN FAMILY 
LIFE. 
(3-0) Cr. 3. W.SS. 
Prl'rl'qulslte: 408 or experlcru·e In adult 
l'<.lucation, 8 crcdltH In Plly<'h .• pt.'rmlsslon 
of instructor. Beavers. 
l'hilosophy offumily life education for adults 
I ntercsts and nl'Cds of various age and 
social groups. Methods and materials cf-
fl'<."liVl' In group work and In educational 
ml'dia such as radio and television. Findings 
of rcsl•arl·h In the f1l"ld of adult and family 
life education 
fit 0. SEMINAR. 
Cr. 1 each quarter. F.W.S.SSI,SSII. 
611. DESIGN AND PHILOSOPHY OF 
RESEARCH IN HOME ECONOMICS 
EDUCATION. 
(3-0) Cr. 3. F.SSI. 
Prerequisite: Credit or classlfimtlon In Ed. 
552 or Stat. 401. Sc:ruggs. 
Application of logic and the scientific meth-
od to problems In homl' l."<:onomlcs educa-
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lion. Survey, field, experimental and his-
torical methods of research. Needed research 
In home economics education. Planning a 
resea reb study. ll nderstanding of research 
reports. 
612. EVALUATION IN HOME ECONOMICS. 
(3-0) Cr.3. W.SS. 
Prerequisite! 12 credlts In Ed. or permission 
of instructor. Chadderdon. 
Selection and construction of evaluation 
devices. Their use and interpretation in 
home economics programs. 
614. RESEARCH. 
F .W.S.SSJ,SSII. 
Beavers, Chadderdon, Hill, Kohlmann, 
Scurggs. 
HOME MANAGEMENT 
Margaret I. Liston, Ph.D., Head of Department 
Professor: Marie A. Budolfson, M.S. 
Instructors: Edith Hewitt, B.S.; Jeannette Korslund, M.S.; Nancy Larson, B.S. 
Opportunities for Undergraduate Study 
Home management is concerned with achievement of goals by individuals and families 
through thoughtful use of time, money, property, information, human resources and com-
munity facllities. Concepts and principles from several social sciences are used for descrip-
tion and analysis of decision-making involved in achieving standards of living. 
A student who is interested in developing a program with emphasis on home manage-
ment or consumer economics may do so as a major in home economics for general educa-
tion. Such programs prepare for employment in Home Economics Extension Service, social 
welfare, and consumer services or other business positions for which backgrounds in 
home management and social science are desired. Valuable preparation also may be gained 
for graduate study leading to college teaching and research. 
Those interested in further information about employment opportunities and programs 
of study should consult the head of the department. 
Opportunities for Graduate Study 
The department offers major work for the degree Master of Science and minor credit 
to students with majors in other departments. 
Prerequisite to major graduate work is the completion of at least 15 hours in each 
of the following areas: communicative arts; humanities; natural sciences; social and be-
havioral sciences, including at least one course each in principles of economics, psychology, 
and sociology; home management; other fields of home economics. 
The foreign language requirement for the degree Master of Science may be waived 
upon recommendation of the department head. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
375. MANAGEMENT IN THE FAMILY. 
(4-0) Cr.4. F.W.S. SS. 
Prerequisite: C.D. 270, Econ. 242, junior 
clusslflcaUon. 
Management related to functions of the 
family in society Comparison of families 
with respect to goalssought,resourccsavail-
able, and managerial behavior Cha~es 
within the family and its environment whtch 
necessitate management. Decision and choice 
as aspects of individual and group adjust-
ment to changed situations. 
415. CONSUMER ECONOMICS. 
(Econ.415) (3-0) Cr.3. F.W.SS. 
Prerequisite: l'..con. 242, Psych. 101, Soc. 
134. 
Consumers' roles in the marketing system; 
market organization and its impact on con-
sumers; consumer decision-making with re-
spect to market goods and services; evalua-
tion of information sources for consumer 
buyers; analysis of programs for consumer 
protection. Field trip. 
475. HOME MANAGEMENT HOUSE. 
Cr. 4. F .W .S.SSJ,SSIJ. 
Prerequisite: 37 5, F. & N. 303; less than 
a 17 hour schedule. 
Residence for one-half quarter with actual 
experience in decision making,homemaking 
and group relationships; arranged in-
dividual and group conferences. Advance 
reservation with department required. 
488. FAMILY FINANCE. 
(Econ. 488) (3-0) Cr. 3. F.W .S.SS. 
Prerequisite: Econ. 242, Psych. 101, Soc. 
134. 
Managerial approaches to financial prob-
lems of families in contemporary society. 
Factors influencing decisions on acquiring 
and using income. Concepts and techniques 
related to consumer credit, savings and in· 
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vestment, insurance, home ownership, and 
estate programming. 
490. SPECIAL PROBLEMS. 
Cr. arr. F.W.S.SS. 
Prerequisite: 375, permission or Instructor. 
A. Independent Study. 
B. Field Experience. 
( ·. Senior Seminar. 
I>. Senior Project. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
520. FOOD ECONOMICS. 
(Econ.520) (3·0) Cr.3. S.SS. 
Prerequisite: 9 credits ln Econ., Psych. 101, 
Soc. 134. 
Analysis of factors related to trends In world 
population growth and food consumption. 
Economic, psycho-social and managerial 
aspects of food in family life. Evaluation 
of public policies and programs with resp«.>ct 
to food consumption. 
521. SOCIAL AND ECONOMIC ASPECTS 
OF FAMILY HOUSING. 
(3-0) Cr. 3. W .SS. 
Prerequisite: Econ. 242, Psych. 101, Soc. 
134. Liston. 
Selected managerial, legal, economic and 
public policy aspects of family housing. 
522. MANAGEMENT OF TIME AND 
HUMAN RESOURCES. 
(3-0) Cr. 3. F .SS. 
Prereouisite: Econ. 242, Psych. 101, Soc. 
134. Liston. 
Perspectives concerning time and human 
beings as resources in family life. Social 
and technical concepts and principles re-
lated to use of these resources for further· 
ing attainment of family goals. 
575. SUPERVISION. 
(3-0) Cr. 3. F . 
.,._erequislte: 475. Budolfson. 
Objectives and methods for home manage-
ment residence programs. 
588. FAMILY ECONOMICS. 
(Econ. 588) (3-0) Cr. 3. S.SS. 
Prerequisite: Econ. 242, Psych. 101, Sol'. 
134. Liston. 
Problems of measuring family Income, 
wealth and welfare. Programs for improv-
Ing adequacy and security of Income dur-
Ing family Ufe cycle. Factors which Influ-
ence standards and levels of living. 
590. SPECIAL TOPICS. 
Cr. arr. F.W .S.SS. 
Prerequisite: 3 credits In H.Mgt., pennlssion 
or instructor. 
A. General Management. Budolfson, Liston. 
B. F amlly H ouslng. Liston 
C. Family and Consumer F..conomlcs. 
Liston. 
D. Time and Human Resources. Liston. 
E. Laboratory Supervision. Budolfson. 
F. Family Finance. Budolfson. 
G. Professional Services. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
614. RESEARCH. 
F.W.S.SS. Liston. 
619. SOCIAL SCIENCE METHODS IN 
HOME ECONOMICS RESEARCH. 
(3-0) Cr. 3. W. 
Prerequisite: 15 credits ln Soc. Scl., credit 
or classification ln Stat. 401. Liston. 
Social science principles as tools or home 
economics research. Methods and techniques 
or Investigation. Design and Interpretation 
or studies In fields related to students' in-
terests. 
677. SEMINAR. 
Cr. arr. F.W.S. 
HORTICULTURE 
Professors: Arthur E. Cott, M.S.; Ervin L. Denisen, Ph.D.; A. T. Erwin, M.S., ( Emer-
itus); John P. Mahlstede, Ph.D.; Harry E. Nichols, M.S.; Bethel S. Pickett, M.S.; Eliot 
C. Roberts, Ph.D.; Julian C. Schilletter, Ph.D.; Emil C. Volz, M.S. 
Associate Professors: Griffith J. Buck, Ph.D.; Charles H. Sherwood, Ph.D.; Benjamin F. 
Vance, B.S. 
Assistant Professors: Robert J. Bauske, Ph.D.; Donald H. Dinkel, Ph.D.; Frank H. Schulte, 
B.S.; Jack L. Weigle, Ph.D. 
Instructor: Fredrick D. Rauch, M.S. 
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Opportunities for Undergraduate Study 
For undergraduate curriculum in horticulture leading to the degree Bachelor of Science, 
see Horticulture, Curnculum. 
The curriculum in horticulture is designed for students interested in fruit growing, 
vegetable growing, flower growing, vegetable and flower seed production, nursery manage-
ment, landscape nursery management, arboriculture and turf grass management. Horticulture 
is a career for city as well as rural youth. A farm background in not necessary. 
The four-year curriculum has six areas of specialized training: ( 1) fruit crops, ( 2) 
vegetable crops ( 3) floriculture, ( 4) nursery management, ( 5) arboriculture and ( 6) turf-
grass management. The curriculum is designed to prepare the student for work as an 
owner, operator or manager of an orchard, vegetable or flower growing enterprise, florist 
shop, nursery, or aboriculture fmn; field man or production supervisor for a canning 
company, seed company, nursery or florist; plant breeder for a seedsman or canner; 
turfgrass consultant for golf courses, playing fields and parks; research worker in com-
mercial work, such as a canning company, seed company, nursery or floral enterprise; 
utility line clearance foreman, supervisor of tree care in parks, highways, college campuses 
or grounds of other public institutions; teacher, research and extension worker in a col-
lege or university and in government work; or for graduate work leading to advanced 
degrees in horticulture and related fields. 
The curriculum provides a liberal allowance of elective credits to be filled with courses 
selected by the student. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in horticulture with the option of specializing in fruit crops, vegetable crops, 
floriculture, nursery crops, arboriculture and turfgrass, and minor work to students taking 
major work in other departments. 
Prerequisite to major graduate work is the completion of courses covering the general 
field of horticulture or botany and the underlying sciences. 
Students with major interest in fruit crops, floriculture, vegetable crops, nursery crops, 
arboriculture or turfgrass should present the equivalent of 15 credits of undergraduate 
work in horticulture, botany, landscape gardening or agronomy. The student also should 
have a working knowledge of inorganic and organic chemistry, general botany and soils 
equivalent to the requirements outlined in the general curriculum for horticultural students 
at this institution. 
Students taking major work in horticulture usually will take minor work in agronomy, 
genetics, botany {physiology, pathology, cytology, or morphology), entomology, statistics 
or chemistry. 
Open to graduate students for minor only: 446, 44 7, 467. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. 
114. 
146. 
INTRODUCTION TO HORTICULTURE. (1-0) Cr. R. F. 
I ntroductlon of first-year students to ho rticul-
ture field; assistance in learning how to use 
facilities or the tT niversity and department 
to advantage. 
PRINCIPLES OF HORTICULTURE 
A: (3-0)Cr.3. F.W.S.; B:(0-2)Cr.l. F:w .S. 
Horticulture in dally living, plant growth, 
environment, propagation, cultivation, 
pruning, irrigation, protection, harvesting, 
quality control and selection; home grounds 
development and maintenance. Laboratory 
optional but recommended. 
HOME FLORICULTURE. 
(0-4) Cr. 2. F.W.S. Not open to horti-
culture majors. 
Principles and methods of growing house 
plants and garden flowers 
154. GREENHOUSE METHODS. 
(2-2) Cr. 3. W. 
11-inciples and methods of plant-growing 
under glass; nutrient solution culture of 
greenhouse plants. 
164. VEGETABLE CROPS. 
(3-0) Cr. 3. S. 
Principles of vegetable production. Culturl' 
of the more important vegetables 
214. PLANT PROPAGATION. 
(2-2) Cr. 3. W. 
l7erequisite: 114 or Bot. 101. 
Fundamental principles underlying sexual 
and asexual propagation of plants, and 
practice in reproducting plants by use or 
seeds, leaves, stems and roots. 
224. SMALL FRUITS. 
(2-2) Cr. 3. S. 
Principles and practic~ involved in han-
dling home and commercial plantings of 
vineyards and plantations of strawberries, 
bush fruits and miscellaneous small fruits 
244A, 244B. GARDEN FLOWERS. 
(3-0) Cr. 3. A: F .SS.; B: S. 
A· Open to horticulture majors. H ~ot 
open to horticulture majors. Description, 
nomenclature, classification and culture of 
important garden flowers including annuals, 
perennials, bulbs, flowering vines, rock and 
water garden plants. 
247A, 247B. FLORAL DESIGN. 
A: (1·2) Cr. 2. F.W.S. B: (1-4) Cr. 3 
Alt. W. Offered 1967. 
Prert.>quisite: A: Not open to horlkultu rt> 
majors without permission of the instructor. 
B: Open only to horticulture students spe-
cializing in floriculture. 
Principles, mechanics and uses of flower 
arrangements; conditioning and prepara-
tion of floral arrangement material; exhibit-
ing and judging of flowers and flower ar-
rangements. 
305. LANDSCAPE SERVICE. 
(2-2) Cr. 3. F. 
'l'ur(grass construction and establishment; 
and planting, establishment and mainten-
ance of ornamentals used in landscape op-
erations. Handling of labor and equipment 
are emphasized. 
313,314. TURFGRASS MANAGEMENT. 
(Agron. 313, 314) (3-0) Cr. 3. S.F. 
313: Maintenance of turfgrass lawns, golf 
courses, athletic fields and playgrounds. 
Emphasis on practical recommendations. 
314: Growth characteristics of turfgrass 
species and strains. Emphasis on plant-
environment relationships useful in diag-
nosis and treatment of management prob-
lems. 
316. NURSERY MANAGEMENT. 
(2-2) Cr. 3. S. 
Prerequisite: 214. 
Equipment, including land, packing sheds, 
storage sheds, frames, glass houses, irriga-
tion devices; large scale propagation; trans-
planting and management of plants; rela-
tions to other fields of horticulture; pro-
tection of nursery plants from climatic, 
disease and insect diffiCUlties 
321. ORCHARDING. 
(2-2) Cr. 3. F. 
~requisite: 114. 
Varieties, pest control, harvesting, grading, 
packing and storage of orchard crops. 
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324. GRADING AND JUDGING 
HORTICULTURAL PRODUCTS. 
(0-4) Cr. 2 each time elected. F.W. 
Open to senior students only. G radlng and 
judging horticultural crops and products; 
requirements of produce Inspection services: 
staging horticultural exhibits. 
401, 402,403. SEMINAR. 
( 1-0) Cr. 1 each Yr. 
414. MARKETING HORTICULTURAL 
PRODUCTS. 
(4-0) Cr. 4. W. 
Prt-requlslte: 114. 
Areas of production of horticultural crops, 
standardization, inspection, transportation, 
storage, price trends, agents of distribution, 
market news service, foreign markets, co-
operative markets. 
422. ADVANCED ORCHARDING. 
(2-2) Cr. 3. Alt. S. Offered 1967. 
Prerequisite: 321 . 
Propagation, planting, pruning, mainten-
ance, physiology of growth and storage 
of orchard crops. 
446, 447. ADVANCED FLORICULTURE. 
(2-2) Cr. 3 each. 446: F.; 447: All. W. 
Offered 1967. 
Prerequisite: 446; 154, 244: 447: 446. 
446: Culture and propagation of florist 
bench crops and potted plants 447: Culture 
of tender bedding plants; marketing cut 
flowers; organization and management of 
greenhouse and retail store. 
467. HORTICULTURAL TECHNOLOGY. 
(3-0) Cr. 3. S. 
Prerl'qulslte: Bot. 310, Agron. 354. 
Application of new technology to the pro-
duction and handling of horticultural crops, 
Including current aspects of soil fertility, 
variety development, post-harvest physiol-
ogy, and mechanization. 
490. SYSTEMATIC HORTICULTURE I. 
(2-2) Cr. 3. Alt. F. Offered 1967. 
Origin, identification, classification, descrip-
tion, and genetics of woody ornamental 
plants. 
491. SYSTEMATIC HORTICULTURE II. 
(2-2) Cr. 3. Alt. W. Offered 1968. 
Origin, Identification, classification, descrip-
tion, and genetics of conservatory plants. 
492. SYSTEMATIC HORTICULTURE Ill. 
(2-2) Cr. 3. Alt. F. Offered 1968. 
Origin, identification, classiflcallon, descrip-
tion and genetics of vegetable crops. 
493. SYSTEMATIC HORTICULTURE IV. 
(2·2) Cr. 3. Alt. W. Offered 1969. 
Origin, Identification, classlficallon, descrip-
tion and genetics or fruit crops. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
510. SPECIAL TOPICS. 
Cr. arr. 
Prerequisih.•: A major or minor in hortirul· 
lure. 
51 I. HORTICULTURAL SCIENCE. 
(3-0) Cr. 3. Alt. W. Offl'red 1967. 
Prl•n'quisitl': 3 t·rroits Gl'n., 3 ('rt>dits plant 
physiology; Agron. 354, Stat. 201A. 
Weigle. 
The physiological and genetic bases for 
horticultural techniques or practices and 
the effect of envlronment in modifying these 
Jechnlques. 
518. GENETICS AND BREEDING OF 
HORTICULTURAL PLANTS. 
(3-0) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: Gen. 301. Weigle. 
A study of genetic systems and breeding 
techniques or methods that are of particular 
value to the Improvement of horticultural 
plants. 
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COURSES FOR GRADUATE STUDENTS, maior or minor 
600. RFSEARCH. 
A. Floriculture. Buck. 
B. Fruit Crops. Denlsen. 
C. Vegetable Crops. Weigle. 
D. Nursery Crops. Mahlstede. 
K Arborlculture. Mahlst.ede. 
F. Turfgra.ss. Roberts. 
604. GRADUATE CONFERENCE. 
Cr. I each tbne elected. F.W.S. 
Denisen. 
690. ADVANCED SYSTEMATIC 
HORTICULTURE I. 
(2·2) Cr. 3. Alt. F. Offered 1967. 
Prerequisite: 490 or 15 credits In advanced 
Hort. or Bot. Staff. 
I dentlfication, classification, propagation, 
and origin of woody ornamental plants. 
691. ADVANCED SYSTEMATIC 
HORTICULTURE II. 
(2-2) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 491 or 15 credits in advanced 
Hort. or Bot. Starr. 
Identification, classification, propagation, 
and origin of conservatory plants. 
692. ADVANCED SYSTEMATIC 
HORTICULTURE III. 
(2·2) Cr. 3. Alt. F. Offered 1968. 
Prerequisite: 492 or 15 credits in advanced 
Hort. or Bot. Staff. 
Classification, origin, and genetics of vege-
table crops. 
693. ADVANCED SYSTEMATIC 
HORTICULTURE IV. 
(2-2) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 493 or 15 credits in advanced 
Hort. or Bot. Starr. 
Classification, description and nomenclature 
of temperate and sub-tropical fruits. 
HOUSEHOLD EQUIPMENT 
Elizabeth Beveridge, M.S. Head of Department 
Professor: Louise J. Peet, Ph.D. 
Associate Professors: Mary S. Pickett, Ph.D.; Naomi D. Shank, B.S.; Helen J. Van Zante, 
Ph.D. 
Instructor: Virginia P. Bishop, M.S. 
Opportunities for Undergraduate Study 
For undergraduate curricula in household equipment and in household equipment 
and related science leading to the degree Bachelor of Science, see Home Economics, Cur-
ricula. 
The Household Equipment Department offers courses designed to develop understand-
ing of modern home appliances, their contribution to effective family living and certain 
fundamental principles of housing. Basic concepts and principles from the physical, biologi-
cal and social sciences are applied, through the study of equipment, to the health, comfort 
and safety of the family, to the intelligent use of family resources and to performing house-
hold tasks in ways which contribute to furthering individual and family goals. 
The household equipment curriculum prepares primarilyforwork in business positions. 
There are two broad types of work to which this major leads: ( 1) the preparation and 
dissemination of consumer information about equipment and physical aspects of housing 
and ( 2) research and development work. Students interested in consumer information 
aspects are employed by home service departments of appliance manufacturers, gas and 
electric utility companies and consumer magazines. Those interested in the technical aspects 
of equipment find their opportunities in research, testing and development departments of 
appliance manufacturers and in government or commercial laboratories; in these positions 
they work with other technical people. 
The household equipment and related science curriculum leads to positions in lab-
oratory research or development work, or to graduate study. Any student interested in 
graduate work should choose this curriculum or include statistics and additional mathe-
matics in the regular houshold equipment curriculum. 
Household equipment provides a broad base for work in Home Economics Extension. 
See Curricula in Home Economics. Students preparing for Extension work through other 
curricula or those preparing for such professions as teaching or television will fmd 254, 
308, 318, 407, 408, 409, and 421 valuable. For emphasis in housing, 254, 308, 318, 
445 and 446 are suggested. 
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Opportunities for Graduate Study 
The deparbnent offers major work for the degree Master of Science and minor work 
to students taking major work in other departments. Work may be taken for the degree 
Doctor of Philosophy as a divided major with certain departments offering work for this 
degree in home economics, physical or social sciences or engineering. The department 
cooperates in the Water Resources Program. See Water Resources. 
Prerequisite to major graduate work is the completion of basic course work in house-
hold equipment and food preparation and a fundamental knowledge of chemistry, physics 
and mathematics. It is recommended that a student have a background in home economics 
but training in physical, chemical or biological sciences may be suitable. Raslc courses 
considered as prerequisites may be taken during the first year of graduate study but with-
out graduate credit. 
The exact requirements for an advanced degree will depend upon the field of work 
the student wishes to pursue and are subject to approval by the student's advisory com-
mittee. 
Open to graduate students for minor only: 404, 421, 445, 446, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
254. BASIC PHYSICAL PRINCIPLES. 408. HOME LAUNDERING TECHNOLOGY. ~-0) Cr. 3. F.W.S.SSI. ~6) Cr.4. S. 
erequisite: 1 unit high school physics, or requisite: 25'\1. T. & C. 1 04. 
high school chemistry, or Phys. 106 or Prlnc~les of home laundering. Study and 
Chern. 105. use o equipment important to effective laun-
Application of basic principles of heat, dering. 
light, mechanics to home equipment; fund a-
mentals of electricity, gas and water for 409. HOME REFRIGERATION. the home; use and care of materials In (2-4) Cr. 3. F. the house and its equipment. Prerequisite: 254 and Bact. 200 or equlva-
308. HOME LIGHTING AND KITCHEN lent. 
PLANNING. Prrsical principles of heat as applied to 
~)Cr. 4. F.W. re rigerallon; operatlnr characteristics, use 
requisite: 254. and management o refrigerators and 
Factors affecting efficiency of light sources; freezers. 
lighting des;rn for the home. r,anning of 415. HOUSEHOLD EQUIPMENT FIELD 
kitchens an work areas for conventence, WORK. 
comfort and contribution to family living; Cr. 3. Arr. 
problems of installation and remodeling. Prerequisite: Junior classmcaUon, pennis-
318. SMALL EQUIPMENT. slon of department head. Professional work in household equipment 
~-4) Cr. 3. F.W.S.SSI. or industry. Special report required. 
erequislte: 254. 
421. TRAINING IN DEMONSTRATION Electric and non-electric appllances for food 
preparation, dishwashing, food disposal, TECHNIQUES. 
care and maintenance of the home, construe- ~-4) Cr. 3. F.W. 
tion and care of clothing. erequislte: 254. sga 211, credit or cJaaslfi-
cation in F. & N. 3 , senior classlficaUon. 
400. SENIOR OBSERVATION TRIP. Ex~erlence in planning and IJ!esenUng direct 
Cr. R. Alt. Yrs. Offered 1967-68. au lence demonstration. echniquea for 
Prerequisite: Junior classification. presentation before various size groups. Res-
Observation in manufacturing plants,testing ervation required. 
laboratories, home service departments, and 422. PROFESSIONAL ORIENTATION. lighting institutes. ~O)Cr. 3. W. 
404. EQUIPMENT TECHNOLOGY. erequislte: Junior classification In H.Eq. 
(3-3) Cr. 4. F. Opportunities for professional work In 
Prerequisite: Credit or classlfkatlon In 254. household equipment; the home economist 
Phys. 106, Math. 101. in the business organization; human and 
Advanced study of electricity and gas as public relations; professional responsiblllties 
applied to appliances; safely In use of fuel and ethics; personal growth and social re-
gas and electricity, use of laboratory In- sponsiblllty. 
struments for determining operating char- 425. SEMINAR. 
acteristlcs of appliances, house wiring. ~-0) Cr. 2. S. 
407. GAS AND ELECTRIC RANGES. 
erequisite: Senior classification. 
~-4) Cr. 3. W. 445. HOUSE UTILITIES. 
erequislte: 254. F. & N. 208. ~3- 2) Cr. 3. S.SSI. 
Range fuels, range parts and principles of rerequislte: 254, junior classification. 
operation. Standard tests. Surface, oven and Basic principles related to comfort, health 
broiler cooked;. New developments in con- and safety ln plumbing, home heating and 
trois and spec al features; electronic range. cooling; home communication systems. 
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446. HOUSE EVALUATION. 
(3-2) Cr. 3. F. 
l»rerequisite: 254. 
A course emphasizing important points in 
house selection. Special attention is given 
to the structural quality, safety, comfort 
and convenience of new houses and older 
houses 
490. SPECIAL PROBLEMS. 
Cr. arr. F.W.S. 
Prerequisite: 12 credits in H.Eq., permis-
sion of department head. 
A. Laundry. 
B Housing 
C. Foods H.elated Equipment. 
)) House Care and :V1aintenance Equip-
ment 
E. Residential Lighting 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
505. RESEARCH METHODS IN 
HOUSEHOLD EQUIPMENT. 
(2-4) Cr. 3. W. 
l»rerequislte: 304. Van Zunte. 
Hcst-arch methods and tedmiqucs. instru· 
mentation. data analvsis 
590. SPECIAL TOPICS. 
Cr. arr. F.W.S. 
Prerequisite: 505 or concurrent registration: 
permission nr department head. Beveridge, 
Pickett, Van Zante. 
A series of non-sequence courses in which 
graduate students do individual investiga-
tions relating to different areas of the equip-
ment and housing fields. 
A. <:as and r:lectric H.anges 
B Refrigeration. 
c. Lighting. 
I> Laundering Equipment. 
E Small Equipment. 
F Advanced Laboratory. 
(;. Housing 
COURSES FOR GRADUATE STUDENTS, maior or minor 
604. SEMINAR. 
( 1-0) Cr. 1. S. Beveridge, Pickett, Van 
Zante. 
605. ADVANCED EQUIPMENT 
TECHNOLOGY. 
Cr. arr. Offered on demand. 
Prerequisite: 505. Van Zante. 
Apphcations of principles of heat and !Jght 
and associated research techniques. 
690. RESEARCH. 
Beveridge, Pickett, Van Zante. 
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HYGIENE 
Gail McClure Proffitt, M.D., Head of Department 
Professor: John G. Grant, M.D. 
Assistant Professors: C. Raymond Bickerstaff, M.Ed., Cecil V. Hamilton, M.D. 
Opportunities for Undergraduate Study 
For the Student Health Service of the Department of Hygiene, see Health Sen•tC('. 
The Department of Hygiene offers such training and instruction as will enable students 
to maintain high health standards for themselves and the community in which they live. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
104. HEALTH EDUCATION. 
A: (3-0) Cr. 3. F.W. B: (0-2) Cr. 1. F.W. 
A- Personal, family and community health 
B: First aid laboratory required for women 
physical education majors. 
304. SCHOOL HEALTH PROBLEMS. 
(3-0) Cr. 3. S. 
H ygil•ne uf sdlUul II culth of Sl'huul ch lid 
and tcadwr. Coupcruting heulth ugenl'il'S. 
Currelutlun uf hl•ulth educutlon In cur· 
riculum. 
INDUSTRIAL ADMINISTRATION 
William H. Schrampfer, J.D., Head of Department 
Professors: Donald W. Brown, M.B.A., C.P.A.; Harry L.Shadle, Ph.D.; William H. Thomp-
son, Ph.D.; Martin Zober, Ph.D. 
Assocwte Professor: Bruce T. Kruse, Ph.D. 
Asststant Professors: Gary L. Aitchison, M.A.; Charles B. Handy, M.A., C.P.A.; Lester 
L. Hoover, Ph.D., C.P.A., Carroll H. Kinker, M.BA., C.P.A.; Patrick H. Mullin, LL.B., 
C.PA.; Roderick D. Powers, M.S. 
Instructors: Thomas K. Andison, M.B.A.; Ronald H. Bottin, M.B.A.; George L. Grovert, 
M.A.; Frank J. Kovach, Jr., M.B.A.; Leo A. Ruggle, M.BA.; .James E. Van Dyke, M.A. 
Opportunities for Undergraduate Study 
For the undergraduate curriculum in the College of Sciences and Humanities, major 
in industrial administration leading to the degree Bachelor of Science, see Sczences and 
Humanities, Curriculum. 
The Department of Industrial Administration provides training for those who are 
interested in business and industry, having as their goals either private business enterprise 
or ultimate business management positions. It is the purpose of the department to provide 
interrelated training in the basic recognized business areas of accounting (managerial, 
cost and tax), business law, business forecasting, business organization, finance, industrial 
risks, marketing and procurement, regulation of business, transportation and traffic man-
agement. The Departments of Economics, Industrial Engineering and Psychology offer 
supplementary instruction in the areas of industrial relations, employer-employee relations, 
production management and personnel supervision. 
The department presents the opportunity of preparation for the study of law by com-
pletion of three years of this curriculum, followed by one year in a recognized college of 
law, after which the degree Bachelor of Science with a major in industrial administration 
will be awarded by Iowa State l 1niversity. Those interested in this cooperative program 
should contact the head of the department early in the sophomore year to assure an ap-
propriate sequence of course work. 
In cooperation with the Department of Architecture a program of study is provided 
for those who are interested in business as related to the building industries. This program 
leads to the degree Bachelor of Science, with a major in industrial administration and 
minor in architecture. For particulars, the head of either department should be consulted. 
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In cooperation with the Department of Institution Management, College of Home 
l<£onomics, a program of study is provided for those students interested in business as 
related to the food service industry. Students will prepare for positions in restaurant man-
agement, college food and housing administration, and other similar managerial positions. 
For particulars, the head of either department should be consulted. 
Students who wish to specialize in the study of international affairs may do so through 
the international service programs while majoring in industrial administration. See Inter-
national Service Programs for additional information regarding this program. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
J 50. INTRODUCTION TO INDUSTRIAL 
ADMINSTRATION. 
{4-0) Cr. 4. F.W.S.SSI,SSII. 
J'he study of business as a part of general 
undergraduate education with emphasis on 
the business firm as a social institution and 
as a functioning unit within the economic, 
social and political environment In which 
It is managed and In which It operates 
340. INDUSTRIAL MARKETING I. 
(3-0) Cr.3. F.W.S.SS. 
Prt>requlslte: &·on 242. 
~1arkl.'ting functions, Institutions and poli-
cil.'s us applied to the industrial market 
360. BUSINESS FINANCE. 
{3-0) Cr. 3. F .S.SS. 
Prerequisite: Econ. 241, one c~.>urse In ac-
counting. 
Principles of financial orgamzation and 
management. Typl.'s of corporate securitll.'s, 
financing and management of new corpora-
tions and reorganizations. 
356. REAL ESTATE FINANCE. 
(Arch. 366.) (3-0) Cr. 3. I''.S. 
Prerequisite: Arch. 343 or I.Ad.360. 
An analysis or current real estate problems 
and practices from the standpolnt of the 
businessman and the property owner. The 
flnanclal, economic and social aspects of 
real estate investment decisions are em-
phasized, with considerable attention to im-
pact upon the construction lndustry. 
360. PRINCIPLES OF TRANSPORTATION. 
(3-0) Cr. 3. F.W. 
Prerequisite: Ec.-on.242. 
H lstorlcal dc\'elopment and current roll' of 
transportation In the tTnited States An anal-
ysis or the economic problems and public 
policy pertaining to all agencies of trans-
portation with emphasis directed toward 
the railroad lndustry. 
366. BUSINESS LAW I. 
(3-0) Cr. 3. F.W.S. 
A. F'or students In engineering. 
('. For students In agrlculture 
D. fo'or students In science and home eco-
nomics. 
Fundamental principles of law as applied 
to business transactions and business re--
lationships. Affords the student opportunity 
to appreciate our legal system as an agen<-'y 
of social control as well as to observe good 
buslness technique and practke. 
366. BUSINESS LAW II. 
(3-0) Cr. 3. F. 
Prerequisite: 365. 
Sales and negotiable docurnents oftitll', set:u-
rity relationships; <.'roolt Instruments. 
368. BUSINESS ORGANIZATION AND 
PUBLIC REGULATION. 
(3-0) Cr. 3. F.W. 
Prerequisite: 3 credits in Principles of Eco-
nomics. 
Ownership and management organization; 
relationship between government and busi-
ness. 
• 371. INDUSTRIAL ACCOUNTING. 
(3-0) Cr. 3. F .W .S. 
Survey of theory and procedure of general 
accounting; introductory survey of cost ac-
counting objectives and procedures. A ter-
minal course for engineers not planning fur-
ther study in accounting. This course does 
not meet prequisite for 385 or 480. 
• 372. GENERAL ACCOUNTING. 
Cr. 4. J\: (2-3) S.SSI,SSII; B: (4-0) F.W.; 
C:(3-2)F. 
A; For students in engineering. Emphasis 
upon managerial control aspects. B: For 
students in homeeconomics. Emphasis upon 
food service and institutional applications. 
C· For students in dairy and food industries. 
Emphasis upon accounting applications to 
dairy enterprises. 
• 384. ACCOUNTING I. 
(2-4) Cr.4. F.W.S.SSI,SSII. 
Introduction to theory and procedure llf 
general accounting. Emphasis upon de-
velopment of accounting reports on an ac-
crual basis through transaction analysis and 
summarization. Introduction to controlling 
accounts and special journals. Designed pri-
marily for students who contemplate com-
pleting the basic accounting sequence. 
386. ACCOUNTING II. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 384 or 372, permission or in-
structor. 
Capital and surplus analysis: introduction 
to \"aluation concepts as they relate to re-
celva~les, lnventories and fixed assets; part-
nership accounting techniques and problems. 
386. INTERMEDIATE ACCOUNTING. 
(3-0) Cr. 3. F.W .S.SSII. 
Prerequisite: 385. 
Accounting functions and introduction to 
accounting theory; application of ,·aluation 
principles; interpretation of fU1ancial state-
ments. 
-125. INCOME TAX PROCEDURES. 
{a.<>) Cr. 3. F.W.S.SS. 
l'rerequlsite: One course In accounting. 
Sun·e~ of lnl·ome ta.\: problems '' ith em-
phasis upon transaction planning and n>-
turn preparation for indi,·iduals. 
440. 
443. 
445. 
461. 
463. 
465. 
467. 
469. 
INDUSTRIAL MARKETING II. 
(3-0) Cr. 3. F. 
Prerequisite: 340. 
Extension of 340 with emphasis upon pro-
curement in the industrial market; applica-
tion of principles to selected cases. 
MARKETING MANAGEMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 340. 
Formulation of marketing policies; admin-
istration of marketing operations; applica. 
lion of principles to representative problems 
of selecting, training, organizing and man-
aging personnel. Field trip. 
INVESTMENTS. 
(4-0) Cr.4. F.W.SS. 
Prerequisite: Econ. 242. I.Ad. 350, 384 
recommended. 
Security prices and yields; essential invest-
ment features of various corporate securi-
ties-risk, income, control; methods of test-
ling bonds and stocks; individual invest-
ment programs. 
BUSINESS LOGISTICS. 
(4-0) Cr. 4. F.W.S. 
Prerequisite: 340 and 360. Senior classi-
fication. 
Physical surply and physical distribution 
in industria or commercial operations. Co-
ordination of such business logistics activities 
as order processing, supply scheduling, In-
ventory management, warehouse operation 
and transportation and traffic. 
HIGHWAY TRANSPORTATION. 
(3-0) Cr. 3. W. 
Prerequisite: Econ. 242. 
Types and character of the present com-
mercial highway services Appraisal of the 
competitive relationships between the dif-
ferent classes of motor carriers and other 
agencies of transportation. Current prob-
lems in the administration and financing 
of the national highway system. 
TRAFFIC MANAGEMENT. 
(4-0) Cr. 4. W.S. 
Prerequisite: 360. 
Organization, functions and duties of the 
traffic management departments in small 
and large industries Shipper-carrier rela-
tionships; shipping procedures; selection of 
transportation media; freight cla:;:;ification; 
freight rate tariffs. 1-:Conomic implications 
of transit privileges, routing. warehousing 
and demurrage. Includes transportation by 
rail, motor, air, water, pipeline, express and 
parcel post. Field trips to industrial and 
carrier installations. 
PUBLIC UTILITIES. 
(3-0) Cr. 3. F. 
Prerequisite: Econ. 242. 
Nature of the public utility concept. Theories 
of valuation and rate of return; plant opera-
tion and utilization; capital structures. Divi-
sion of regulatory control between state and 
national government. Private and public 
ownership of utilities in the l'nited States. 
TRANSPORTATION SEMINAR. 
(3-0) Cr. 3. S. 
~requisite: 360, 463. 
Research and discu:;sion on contemporary 
problems in the field of transportation, par· 
ticularly in the areas of (a I coordinati?n 
and consolidation of the major agencies 
which comprise the transportation system, 
and (b) changing regulatory policies ?f .the 
state and federal government and the1r un-
pact upon the nation's economy. 
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470. 
474. 
477. 
480. 
481. 
486. 
490. 
495. 
496. 
BUSINESS FORECASTING. 
(3-0) Cr. 3. F.W.S.SS. 
Pr-erequisite: 350,384, Econ. 242. 
Methods employed In estimating the prob-
able degree and direction ofbuslnesschange 
with a view to reducing business risk. 
ADVANCED BUSINESS FINANCE. 
(3-0) Cr. 3. W. 
Prerequisite: 350, 384. 
Promotion and expansion of business enter-
prise. Procedure and rlannlng of the In-
ternal financial contro of business. Field 
trip. 
BUSINESS FINANCE SEMINAR. 
(3-0) Cr. 3. S. 
Prerequisite: 350, 445, 474. 
A consideration of contemporary problems, 
pertinent topics and t'urrent research In the 
areas of business, finance, Investments and 
investment analysis. Broad reading and 
Individual investigation of specific financial 
problems and policies required. 
COST ACCOUNTING. 
(2-4) Cr. 4. F.w.ss. 
Prerequisite: 372A or 384; or 372C. 
Elements of cost in industrial accounting; 
preparation of cost reports; job order ana 
process cost accounting methods; introduc-
tion to standard costs. Field trip. 
ADVANCED COST ACCOUNTING. 
(3-0) Cr. 3. S. 
Prerequisite: 386, 480. 
Development of standard production cost 
systems, lncluding typical managerial re-
ports. Study of distribution costs, manu-
facturing budgets, incremental profit and 
profitjvolume analysis. I ntroductlon to 
direct costing. Field trips. 
INDUSTRIAL MARKET ANALYSIS. 
(3-0) Cr. 3. W. 
Prerequisite: 340. 
Development of procedures and analysis 
techniques for a quantitative and qualitative 
determination of market potentials through 
selected projects. Field trip. 
INDUSTRIAL RISKS. (3-0) Cr. 3. F .S.SS. 
Prerequisite: 365. 
Risks of modern Industry; shifting of In-
dustrial risks through the Insurance tech-
nique. Characteristics of mutual and stock 
companies. Estimations of Insurable costs. 
ADVANCED ACCOUNTING I. 
(3-0) Cr. 3. F. 
Prerequisite: 386. 
Advanced accounting theory and Its ap-
plication; accounting systems and machine 
techniques; rresentatlon of managerial lm· 
portance o future planning through ac-
counting. Field trips. 
ADVANCED ACCOUNTING II. 
(3-0) Cr. 3. W. 
Prerequisite: 386 (may be taken concur-
rently with 495 ). 
l'rlnclplcs and procedures involved in the 
accounting for the expansion, contraction 
and reorganization ofbuslness units. Branch 
operations, consolidated financial state-
ments, purchase of business units, pooling 
o( lnterests, quasi reorganization, reorgan-
Ization. Field trips. 
378 
497. 
498. 
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AUDITING. 
(3-0) Cr. 3. W. 
Prerequisite: 495. 
Internal control procedures in modern busi-
ness; the development of auditing standards 
and procedures as applied by Certified Pub-
lic Accountants; a revaew of internal auditing 
activities. Field trips. 
ACCOUNTING SEMINAR. 
(3-0) Cr. 3. S. 
499. 
Prerequisite: 481, 496, 497. 
An integration and expansion of account-
ing theory and practice as they relate ~o 
the operation of both the controllership 
function in business and the public account-
ing profession. Field trips. 
SPECIAL PROBLEMS. 
Cr. 1 to 5 each tlmeelected.F.W.S.SSI,SSII. 
Prerequisite: Senior classification, permis-
sion or department head. 
• Only one of the following courses may count 
toward graduation. 371,372,384. 
INDUSTRIAL EDUCATION 
For description of courses, see Educ-ullon 
INDUSTRIAL ENGINEERING 
.Joseph K. Walkup, B.M.E., I.E., Head of Department 
Professors: Harold A. Cowles, Ph.D.; ,Jean C. Hempstead, C.E., M.A.; Arthur C. Klein-
schmidt, Ph.D.; .James P. McKean, M.S., LL.B.; Richard Squires, M.S. 
Associate Professors: Daniel L. Griffen, Jr., !\1.S., .J.D.; Clifford E. Smith, Ph.D.; Gerald 
W. Smith, Ph.D.; Victor M. Tamashunas, l\1.S.; Hichard C. Vaughn, M.I.E. 
Asststant Professors: Edward J. Carney, M.S.; Robert D. Love, M.S.; Keith L. McRoberts, 
Ph.D.; Loran K Mohr, M.S.; Franklin K. \\'olf, M.S. 
Instructors: Herbert A. Harmison, .Jr., B.S.; Harold M. Hoover, Jr., B.S.; Christopher 
,J. Joannides, B.S.; George E. Lamp, M.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in industrial engineering leading to the degree Bachelor 
of Science, see College of Engmeermg, Curncula 
The industrial engineering curriculum affords essential training to those who have 
strong aptitude and interest in engineering and a potential capacity for management. An 
industrial engineer is concerned with the design, improvement and installation of integrated 
systems of men, materials and equipment; drawing upon specialized knowledge and skill 
in the mathell)atical, physical and soc1al sciences together with the principles and methods 
of engineering analysis and design, to specify, predict and evaluate the results to be obtained 
from such systems. The professional services performed by industrial engineers include 
plant layout and design, methods planning, work measurement, quality control, production 
control, cost analysis, sales engineering, personnel supervision and management. These 
servkes are rendered in fields including all types of manufacturing industries, sen.·ice 
industries, distribution organizations and governmental service. 
The curriculum includes in addition to the fundamental engineering sciences, a care-
fully selected sequence of courses in electrical engineering, mechanical engineering, mechanics, 
industrial administration, and industrial engineering. Limited opportunities through elective 
courses are available for further study in other fields of engineering or management. 
A five-year cooperative work-study program is available in the Industrial Engineering 
Department. Sec College of Engmccrmg. Coopcralll'C Program.o; 
Opportunities for Graduate Study 
The department offers major work for the degree :\1 aster of Science in industrial engi-
neering and in engineering valuation and for the degree Doctor of Philosophy in engineering 
valuation and minor work to students taking major work in other departments. 
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Prerequisite to major graduate work is the completion of a curriculum substantially 
equivalent to that required of undergraduate students in engineering at this institution. 
Open to graduate students for minor only: 312,361,404,407,415,416,421,422, 
425,426,441,442,443,462,475. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. 
( 1-0) Cr. R.S. 
L(!(:tu res and conferences designed to aid 
the freshman student to adjust himself both 
in his course and in college environments. 
104. ENGINEERING PROBLEMS. 
(1-2) Cr. 1. F.W. 
Pn·n•quisitc: Crl"dit orcla!t!oiOt·ation in Math. 
101 or 101C. 
Applltations of algebra; development of 
computing skills and orderly methods of 
solving problems; engineering forms and 
standards. llses of slide rule, logarithms, 
graphs and tables 
105. ENGINEERING PROBLEMS. 
(1-2) Cr. 1. W.S. 
Prerequisite: 104, cn•dit ur das!olfit·atiun in 
Math. 102. 
Development of skills and orderly methods 
of solving problems involving computations 
of an engineering character. Basic cakulut-
ing techniques; longhand, slide rule and 
logarithm!>. Application oftrigonometry and 
background mathematics to the solution of 
engineering problems 
Hl8. METHODS OF ENGINEERING 
COMPUTATIONS. 
(0-3) Cr. 1. F.W. 
Prcrcq u isite: Math. J 02. 
Training in skills, standards and methods 
essential for engmeering computatiOns 
I 09. INTRODUCTION TO DIGITAL 
COMPUTERS. 
( 1-1ur 0-3) Cr. I. F.W.S. 
Prerequisite: 3 credits of mathematics, engl. 
neering students required to have credit 
In 1 05 or 1 08. 
Elementary programming techniques in-
cluding the usc of interpretive routines Fun-
damentals in and appreciation of high-
speed elt-ctronit digital computers including 
laboratory exercises on the computing cent· 
er equipment. 
250. INTRODUCTION TO INDUSTRIAL 
ENGINEERING. 
(4-0) Cr. 4. W.S. 
<:rowth, development, ownership, organiza-
tion, management and control of industrial 
structures. Relation of the industrial engi-
neer to his industrial environment. I ntro-
duction to the functional activities of in-
dustrial engineering 
273. METHODS ENGINEERING AND 
WORK MEASUREMENT. 
(3-2) Cr. 4, W.S. 
Prerl'quisite: 250. 
Principles and practice in motion economy. 
time-study and other approaches to work-
measurement; micromotion analysis, memo-
motion and random filming techniques. ('on· 
sideration of human factors and economic 
factors in methods engineering and work-
center design, work-simplification and pro-
duction system development. Introduction 
to standard data and predetermined stand-
ard times. 
293. 
304. 
312. 
35). 
361. 
SEMINAR. 
(1-0) Cr. R. F.W.S. 
kequired of all third-quarter sophomore 
students. Hequired of senior college transfer 
students in the first quarter after transfer 
to the Industrial Jo:nglnecring Department. 
May be taken concurrently with 391 . 
ANALYSIS FOR ENGINEERING 
ECONOMY. 
(3-0) Cr. 3. F.w.s. 
Derivation of formulas used ln theory of 
investment of engineering enterprises, econ-
omy studies applied to origlnal and altcrna· 
Uve investments ln engineering, replacement 
problems, relationship to accounting. 
INTRODUCTION TO MANAGEMENT 
SCIENCE. 
(5-0) Cr. 5. W.S. 
Prerequisite: 250. Math.304;credltorclaesl-
flcatlon In Math. 213. 
M athematlcal concepts and models related 
to the analysis and synthesis of systems 
associated with management of Industrial 
organizations. Single and multi-variate 
optimization modele; linear and non-llnear 
systems. l nterpretation of these models and 
!!ystems ln physical terms. 
INDUSTRIAL ORGANIZATION. 
(3-0) Cr.3. F.W.S. 
Prere(IUhtlte: Junior datot~U'k:alion. 
Industrial tendencies, ownership, types of 
organization; the principles and methods 
of production control, Inspection, motion 
and time study, wage systems, cost control 
and personnel relatione in the co-ordlnatlon 
of an industrial organization. 
QUANTITATIVE METHODS FOR 
INDUSTRIAL ENGINEERING. 
(3-0) Cr. 3. F.W. 
Prerequl~oltes: 250: Slut. 201 B. 
Adaptation and appUcalionofmathematlcal 
and statistical techniques to the analysis 
of problems of an engineering nature. In-
terpretation of the problems In physical 
terms. 
391. SEMINAR. 
(1.0) Cr. R. F. 
392. SEMINAR. 
( 1-0) Cr. R. W. 
:193. INDUSTRIAL INSPECTION TRIP. 
Cr. R.S. 
Prt>rt•tJUislte: Junior I.E. daMsilkation. 
One week spent In industrial centers visiting 
and inspecting industrial plants. 
395. SUMMER WORK. 
Cr. 3 each. 
Prerequisite: Advance approval or depart-
ment head. 
Approved summer work In industrial plants. 
404. ENGINEERING ECONOMY. 
(2-2 or 3-0) Cr. 3. F .W .S. 
Prerequisite: Econ. 242, I.Ad. 371. 
Application of fundamentals of economics 
to engineering alternatives In planning, de-
veloping and managing Industrial projects. 
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407. ENGINEERING VALUATION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Econ. 241, 3 credlhwhtct'nunt· 
lng. 
Concepta of value, original cost, und re-
production cost, property records, methods 
of estimating deprcclatlon for valuation and 
accounting; intangible values, cost values, 
earning values, rate base, and valuation 
for taxation, rates, financing, insurance and 
sales. 
415. INDUSTRIAL OPERATIONS 
RESEARCH. 
(3-0) Cr. 3. W .S. 
Prerequisite: 312, 36 I . 
H lslory and growth of operations research 
In Industry. Applications of methods and 
techniques to industrial situations 
416. PRODUCTION ANALYSIS. 
(3-0) Cr. 3. S. 
l»renoqahdle: 415. . . 
Spl.'<:ildlzed mathematical tcchnaques apphed 
to Industrial production management 
42 J. SAFETY ENGINEERING. 
(3.0) Cr. 3. F.S. 
Pr...requlsltl•: 250 or 351. 
Principles of accident prevention in industry, 
training for and selling safety. Safe machine 
design und guarding. I ndustrlal compensa-
tion and safety leglslutlon. 
422. JOB EVALUATION. 
(2-3) Cr. 3. AU. S. OITt·rt'd J96H. 
Pren.-quh;lte: 273 ur 475. 
Determining requirements of Jobs, analysis 
fur degree und extent of major job factors, 
weighing or factors, development of basic 
hourly rate curves, salary classifications. 
admlnistrutlvl' procl.'<fures. Practice in de-
scription und evaluation 
424,425. MANPOWER MANAGEMENT. 
Cr. 3 etu·h. 424: (3-0) F.W.: 425: (2-2) 
w.s. 
Pn·n'<tuisfre: 424: 250 ur 351. Fsy<·h. I 0 I, 
425:424. 
l·:mployer-cmployee problems and desirable 
approad1cs to their solution based upon 
the application of the principles and tech· 
nlques of sekctlon and placement of in-
dustrial manpower, personnel management 
and control, and wage and salary admin-
lstrotlon. 
426. PERSONNEL MANAGEMENT. 
(3-0) Cr. 3. S. 
Pr...reqllislte: 425. 
Problems relating to personnel management, 
stressing organization and universally sig-
nificant mangerial functions. procedures and 
relationships. 
441. INDUSTRIAL ENGINEERING 
DF.SIGN I. (3-4) Cr. 5. F.W. 
Prert.>quisife: 273,312,404. 
< >peratlons, machines and processes re-
quired for typical manufacturing problems; 
sele<:tion. specification and layout of equip-
ment and plant facilities, balancing sched-
ules, budget preparation. 
442. INDUSTRIAL ENGINEERING DESIGN 
II. 
(3-4) Cr. 5. W.S. 
f»rerequlsite: 441 . 
The development of organization charts 
and standard crews; the determination and 
the design of records or performance to be 
used in the administrative control of a 
typical manufacturing enterprise. 
443. INDUSTRIAL ENGINEERING 
DESIGN III. 
(2-2) Cr. 3. S. 
Prerequisite: Credit or classification in 442. 
The development and application of in-
ventory rl.'Cords, load charts, production 
orders, schedules, production reports, prog-
ress reports and control reports to a man-
ufacturing problem in such a manner as 
to keep a continuous comparison between 
planned and actual results. 
462. ENGINEERING INSPECTION. 
(3-0) Cr. 3. S. 
Prerequisite: 250 ur 351, Slat. 201 B. 
Inspection of department functions and or-
ganization, quality control procedures, ac-
ceptance sampling, and cost studies. 
475. MOTION AND TIME STUDY. 
(2-3) Cr. 3. W.S. 
Prerequisite: 351. 
Principles and methods of motion and time 
study as employed in industrial operations. 
480. ENGINEERING CONTRACTS. 
(3-0) Cr. 3. F.W.S. 
l»rerequisite: Junior dassifi«:atlun. 
Engineer in business; contract essentials and 
principles; agent and independent con-
tractor; contracts involving real and per-
sonal property, sale and transportation; 
corporatlon engineering; legal and equitable 
Jurisprudence. 
492. SEMINAR. 
(1-0) Cr. R.W. 
494. SPECIAL PROBLEMS. 
Cr. 1 to 5. F.W.S. 
Prerequisite: Senior classification, permis-
sion of department head. 
Formulation and solution of theoretical or 
practical problems which relate to manu-
facturing, public utility operation, operation 
of communication systems or other in-
dustrial methods. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
500. ENGINEERING P8YCHOLOGY. 
(Psych. 500) See P5ychology. 
504. ADVANCED ENGINEERING 
ECONOMY. 
Cr. 3 to 5. F.W.S. 
Prerequisite: 404, 3 credits ln Bct'OunUng. 
Advanced engineering economic analysis; 
engineering, financial and intangible factors 
lnftuenclng management declsiona for ex-
penditure of funds. Applications of capital 
recovery and physk:&I plant replacement 
theories. 
505. CAPITAL EXPENDITURE 
PROGRAMMING. 
(3-0) Cr. 3. F. 
Prerequisite: 504. 
Determination of capital expenditure policy 
and budget. Factors influencing the priority 
queue (urgency) and the optimum-rationed 
level of expenditures. Project request, con-
sideration, revision, screening, rejection, 
postponement, approval, subsequent veri-
fication, and feedback processes. Planning 
and control of thecapltalexpenditurebudget 
and sources of funds. 
506. ENGINEERING ASPECTS OF PUBLIC 
UTILITY ADMINSTRA TION. 
Cr. 2 to 5 each time elected. F. 
Prerequisite: 404,407. 
Engineering problems arising from the regu-
lation of service and rates, the taxation, 
and the operation of public utilities. 
507. DEPRECIATION ESTIMATES. 
(3-0) Cr. 3. W.S. 
Prerequisite: 407. 
Collec~on and analysis of retirement data. 
Techmques required for the construction of 
survivor, probable life, condition percent. 
and accrued dep~eciation curves for property 
gro':'p_s. Analysts of the effect of growing, 
declmmg and stable properties on deprecia-
tion estimates. 
509. ENGINEERING VALUATION 
PRACTICE. 
(2-3) Cr. 3. F.S. 
Prerequisite: 407. 
Application of principles of engineering valu-
ation including field work, preparation and 
pricing of inventories, valuations for utilitv 
rates, security regulations, condemnations, 
sales, estate settlements, and for determining 
fixed capital costs. 
515. MANAGEMENT SCIENCE I. 
(3-0) Cr. 3. W. 
Prerequisite: 415. 
Development of scientific models and anal-
ogies applicable to engineering manage-
ment; investigation of existing mathematical 
methods; operations research. 
516. MANAGEMENT SCIENCE II. 
(3-0) Cr. 3. S. 
Prerequisite: 515. 
Case studies and industrial problems New 
methods and theories in management sci-
ence and operations research. 
522. ENGINEERING ASPECTS OF WAGE 
DETERMINATION. 
(2-3 or 6) Cr. 3 or 4. S. 
Prert.>quisite: 422. 
Critical survey of wage programs founded 
on job evaluation; merit rating, wage in-
centives, basic hourly wage curve, salary 
classifications and administrative programs 
531. INDUSTRIAL STATISTICS; 
SAMPLING INSPECTION. 
(Stat. 531 ) See Statistics. 
532. INDUSTRIAL STATISTICS; 
DESIGN OF EXPERIMENTS. 
(Stat. 532) See Stalisth:s. 
5:19. OPERATIONS RESEARCH METHODS. 
(Stat. 539) Sel' Stali!>lks. 
540. OPERATIONS RESEARCH METHODS 
AND ECONOMIC ANALYSIS. 
(Stat. 540) See Stutlstks. 
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545. ADVANCED INDUSTRIAL 
ENGINEERING. 
Cr. 3 to 5 eut'h timt• elt.'t"ll'<l. F .W .S. 
Prt>requisite: 441. 
!'Ianning and controlllng the manufacturing 
plant. Theory of fadlitles seh.-ction and lay-
out; balancing operations and schedules; 
design of the manufacturing plant; structure 
of the organization and system. Control 
techniques, budgets and realization com-
parison. 
551. INDUSTRIAL ENGINEERING 
CONCEPTS. 
Cr.3tu5.F. 
Prt>ret1uislte: 250 or 351, 4RO. &·un. 242. 
Development in depth of theoretical and 
practical concepts of ('U rrent industrial en-
gineering practice. 
571. THEORY AND PRINCIPLES OF 
WORK-TIME RELATIONSHIPS. 
(2-3 nr 3-6) Cr. 3 ur 5. S. 
Prt·n'<luisih•: 441. 
Evaluation of time study systems using 
pre-determined elemental time standards; 
comparison with stop-watch time study. Ap-
plications to industrial situation. Analysis 
of current literature. 
581. LEGAL ASPECTS OF ENGINEERING 
ADMINISTRATION. 
(3-0) Cr. 3. F. 
Prerequisltt.>: 250 or 351, 4RO nr I.Ad. 
365A. 
Engineering management contat·tswith pub-
lic administrators and administrative law 
5R2. TAXATION ASPECTS OF 
ENGINEERING ADMINISTRATION. 
(3-0) Cr. 3. W. 
Prert.>quislte: 5R1, I.Ad. 371. 
Conl'epts of advalorem. income and exdse 
taxe11 and their effects on industrial opera-
tions and policy making. 
583. PATENT ASPECTS OF ENGINEERING 
ADMINISTRATION. 
(3-0) Cr. 3. S. 
Prerequi~oltt•: 480 or I.Ad. 3fi5A d('Sirahll•. 
Management problems concerning patents, 
trademarks, franchises, copyrights, and roy· 
allies. 
594. SPECIAL TOPICS. 
Cr. I to 5t•a(·h limt•eleclt>tl. F.W.S. 
A :\lanagemenl problems in engineering 
valuation and depreciation 
B Management problems in personnel. 
( ·. Management problems in Industrial cngi-
m.oering. 
D. Management problems in regulated in-
dustries. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
608. DEPRECIATION ACCOUNTANCY. 
Cr. 2 to 6 each lime elected. F.~. 
Prt>requislte: 507. 
l 1nit and group methods of accounting for 
depreciation; reserve requirements; adjust-
ment of depreciation rates and reserves; 
classification of accounts, property account-
ing methods. Income tax regulations 
624. FACTORY PERSONNEL. 
Cr. 3 to 5. F.W.S. 
Prerequisite: 425, 551 . 
J:<~mployment departments time and wage 
problems; shop committees; housing con-
ditions, and industrial relations. 
681. COURT AND COMMISSION 
PRACTICE. 
Cr. 2 to 6 each time eh.-clt-d. W .S. 
Prt.>r~uislfto: 681 A: 5R 1, 608; 681 B: 581 . 
A. Uttllty rates, property valuation and 
depreciation. 
8. Legal relations in Industry. 
690. SEMINAR. 
Cr. R. F.W.S. 
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694. ENGINEERING VALUATION 
RESEARCH. 
Cr. 1 to 5. F.W .S. 
695. INDUSTRIAL ENGINEERING 
RESEARCH. 
Cr. 1 to 5. F.W.S. 
INSTITUTION MANAGEMENT 
Marjorie M. McKinley, Ph.D., Head of Department 
Professors: Grace M. Augustine, Ph.D., (Emeritus); Lenore M. Sullivan, M.S. 
As:;1stant Profco;sors: Doris ,J Hittle, M.A.; Olga Madison, M.S.; Geraldine M. Montag, 
Ph.D.; Grace E. Olsen, M.S.; Thomas E. Walsh, M.A. 
Instructors: Louise M. Mullan, M.S.; ,Janice C. Traynham, M.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in institution management, leading to the degree Bach-
elor of Science, see Home Economics, CurrLCula. For an Associate in Food Service Manage-
ment, see Technical Institute, Food Servtce. 
The curriculum in institution management provides professional preparation for men 
and women interested in managerial positions in institution food service or residence ad-
ministration. Students may elect one of three majors: college food and housing administra-
tion, restaurant management, or school food service. 
The major in college food and housing administration is planned to provide men and 
women with a general education plus professional preparation for the management of 
college and university student unions and residence halls. Basic courses in various aspects 
of administration are supplemented by laboratory experiences. 
The major in restaurant management provides, in addition to a general education, 
basic work to prepare men and women for supervisory and executive positions in the 
restaurant industry. The fundamentals of large quantity food production and business 
management are presented. 
The major in school food service offers preparation for administering school lunch 
programs in elementary and secondary schools. A general education and basic profes-
sional courses pertinent to this field are provided for students who wish to prepare for 
managing single or multiple school lunch units and to become area and state school 
lunch supervisors. See discussion of institution management curriculum for statement re-
garding certification for teaching home economics. 
Training in large quantity food preparation and service is afforded through the In-
stitution Management Tearoom. The food and house administration departments of the 
Memorial Union and university residence halls offer managerial experience to advanced 
students. A two- or three-day field trip to businesses related to institution food service will 
be offered alternate years and will be required of majors in the institution management 
department. 
The Technical Institute in Food Service Management is available. Six quarters of 
university study are combined with one summer of approved food service work experience 
to qualify a graduate for the Associate Diploma in food service management. For detailed 
information concerning the Technical Institute program, see Technical Institute, Food 
Service. 
Opportunities for Graduate Study 
The department offers major work for the degree Master of Science and minor work 
to students taking major work in other departments. 
Work may be taken for the degree Doctor of Philosophy as a divided major with 
departments offering work for this degree in home economics, engineering, economics, or 
other related areas. 
The usual prerequisite to major graduate work is the completion of 10 quarter credits 
in institution management and 6 in food and nutrition, and fundamental preparation in 
accounting, chemistry, and bacteriology. The exact requirements will depend upon the 
field of work the student expects to pursue. 
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The foreign language requirement for the degree Master of Science may be waived 
upon recommendation of the department head. For the language requirement for the de-
gree Doctor of Philosophy see Graduate College. 
Open to graduate students for minor only: 484, 485, 487, 488, 489. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
287. INTRODUCTION TO FOOD 
SERVICE MANAGEMENT. 
(2-0) Cr. 2. W. Walsh. 
Orientation to the scope of the food service 
industry and various aspects of manage-
ment. Field trips required. 
380. QUANTITY FOOD PRODUCTION 
MANAGEMENT. 
(2-6) Cr. 4. F.W.S.SSI. 
Prerequisite: F. & N. 208 or 214. 
Standard methods of food production ln 
quantity; menu planning for Institutions; 
determination of food costs; experience In 
food service. Advance reservation with de-
partment head required. 
400. STUDY TOUR. 
Cr. 1. Alt. S. OffPred 1968. 
Prerequisite: Junior or senior I. Mgt. class-
ification. Walsh. 
Study tour of 4uantity food service and 
house administration units and of related 
industries. 
404. SEMINAR. 
(2-0) Cr. 2. S. 
Prerequisite: Senior classification. McKinley. 
484. PURCHASING. 
(3-3) Cr. 4. F.W. 
Prerequisite: 380 or F. & N. 303. 
Principles and methods of buying food for 
various types of quantity food service, with 
emphasis on specifications and factors af-
fecting quality. Field trips required. 
485. EQUIPMENT. 
(3-3) Cr. 4. S.SS. 
Prerequisite: 380 or classification ln 380. 
Selection and arrangement of equipment 
and furnishings for food departments with 
emphasis on materials, construction, and 
specifications. Field trips required. 
486. INSTITUTION MANAGEMENT 
EXPERIENCE. 
A: (1-0 to 2-0) Cr. 1-2. W. 
B: (0-6 to 0-9) Cr. 2-3. W. 
Prerequisite: 484, 485, 488, senior classi-
fication. 
A. Lecture- Discussion. 
B. Laboratory. 
Personnel management, cost control, and 
quality control in specific organizations. 
Experience In food and housing depart-
ments of Iowa State University, Memorial 
Union, and approved food services. 
487. ORGANIZATION AND MANAGEMENT. 
(3-0) Cr. 3. S.SS. 
Prerequisite: 380. 
Principles of organization and management; 
financial procedures and controls applicable 
to food service and housing organizations. 
488. PERSONNEL MANAGEMENT IN 
INSTITUTIONS. 
(3-0) Cr. 3. F.S. 
Prerequisite: 487. 
l'rlnciples of personnel management as re-
lated to institution management. 
489. HOUSE ADMINISTRATION. 
( 2-3 ) Cr. 3. W. 
Prerequisite: 484, senior classification. 
Management proccdu res in residence and 
housekeeping departments of institutions. 
Selection of equipment, furnishings, linens, 
and supplies. l<,leld trips required. 
490. SPECIAL PROBLEMS. 
Cr. arr. F.W.S.SSI,SSII. 
Prl'requislte: Permission of department head. 
A. Quantity Food Production. 
B. Organizatlon and Management. 
C. General. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
580. QUANTITY FOOD DEVELOPMENT. 
(1-6) Cr. 3. S. 
Prerequisite: 380, F. & N. 411, permis-
sion of department head. 
Experimental approach to methods in 
quantity food production as related to time 
factor, institution equipment, and propor-
tions of ingredients. 
585. CATERING. 
(2-6) Cr. 4. F .W. Alt. S.S.I. Offered 1968. 
Prerequisite: 380, senior classlflcatlon. 
Management, preparation, and presenta-
tion of special food service functions. Ap-
590. 
predation of historical and t-ultural back-
ground of U.S. regional and foreign foods. 
Creative experiences with gourmet-type 
foods. Advance registration with department 
head required. 
SPECIAL TOPICS AND WORKSHOPS. 
Cr.arr. F.W.S.SSI,SSII. 
Prerequisite: Permission of department head. 
McKinley, Montag. 
A. School Food Service Workshop. 
B. Food Service Management Workshop. 
( .. c;eneral. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
604. 
607. 
SEMINAR. 
Cr. orr. F.W.S. Ml·Kinley. 
INSTITUTION ADMINISTRATION. 
(3-0) Cr. 3. W.S.SSI. 
Prerequisite: Permission of department head. 
Montag. 
. Job analysis, labor polldes, labor organ-
ization, personnel problems, and financial 
control. 
608. ADMINISTRATION PROBLEMS. 
( 1-6) Cr. arr. F .W.S. 
Prerequisltl': 487. McKinley. 
Consideration of advanced administrative 
problems. Case studies In food service and 
housing departments of Iowa State Uni-
versity, Memorial Union, and other Institu-
tions . 
614. 1\ESEARCH. 
F.W.S.SSI,SSII. McKinley, Montag. 
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INTERNATIONAL SERVICE PROGRAMS 
Umversttv Intenwtwnal Sert'tce Pro}Jrams Comrmttee: Hang-sheng Cheng, Ph.D.; Julia M. 
Faltinson, M.S.; Alfred P. Kehlenbeck, Ph.D.; William Kenkel, Ph.D.; Richard Squires, 
M.S.; Barbara J. Teters, Ph.D., Rolf Theen, Ph.D.; Louis M. Thompson, Ph.D.; Erik 
Thorbecke, Ph.D. 
The international service programs are designed for students who are interested in 
international relations or international economics as fields for academic study and for 
those interested in training for employment overseas in the foreign service or other govern-
ment agencies, in foreign trade sections of business and industry, or in technical aid and 
development programs abroad. Students may participate in international service programs 
in any one of four colleges: Agriculture, Engineering, Home Economics, or Sciences and 
Humanities. Any student who wishes to enter any one of the international services pro-
grams must file an application with the dean of his college. The student and his adviser 
are responsible for stating on the senior requirements sheet that he is completing the pro-
gram. The students completion of the program requirements must be certified to the Reg-
istrar by a member of the International Services Program Committee representing the 
student's college. 
International Service Program in the College of Agriculture: 
Students in Agriculture remain in their chosen curriculum and use their electives to 
meet program requirements for International Service in Agriculture. The requirements are: 
Modern Foreign langullge .... 
Spanish, French, German, or Russian 
Government 351, 352 . . . . 
World Politics and International Organization 
Government . . . 
Govt. 422 International law 
Government electives 
Economics. . . . . . . . .. 
Econ. 455 International Economics 
(Econ 512 Agrarian Reform and Economic Development, recommended) 
Sociology 218 . . . . . . . . 
Cultural Anthropology 
World Resources 
Agron. 406 Climates of the Continents 
Agron 483 World Soil Resources 
Geol 321 World Geography 
Geol. 322 Economic Geography 
Total 
Credits 
21 
6 
6 
6 
3 
6 
48 
A notation will appear on transcripts of students who complete all of the above require-
ments. Students who participate in the program and who maintain a grade point average 
of 2.5 or above will be eligible for a Luther Vinton Rice Estate Scholarship valued at 
$200 each academic year. Interested persons in Agriculture should consult their advisers. 
International Service Program in the College of Engineering: 
Students in the program must meet the following minimum requirements: 
Psychology 1 01 . . . . . . 
General Psychology I 
Industrial Administration 365A 
Business law I. 
Geology 100,321,322 . 
Introduction to Geology 
World Geography 
Economic Geography 
Credits 
3 
3 
9 
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Government 351, 352 . . . . 6 
World Politics and International Organization 
Government 215 3 
American Government 
Government Electives, one of the following courses 
340 Politics of Developing Notions 
440 British and Commonwealth Governments 
442 Governments of Asia 
443 Governments of latin America 
445 Politics of the Middle East 
446A, 446B Governments of Africa 
451 Asia in World Affairs 
Economics 241, 242, 455. . . . . . 
Principles of Economics 
International Economics 
History Electives, one of the following courses 
357 History of England and Great Britian 
370 The Far East in Modern Times 
425 A,B Twentieth Century Europe 
450 History of Modern Russia 
461 Modern Japan 
465 History of latin America 
English 101,102,103 
Principles of Composition 
Speech 211 . . . ..... 
Fundamentals of Speech 
Sociology 218 . . 
Cultural Anthropology 
Modern Foreign language 
Spanish, French, German or Russian or demonstrated ability 
Total 
Interested students in Engineering should consult Richard Squires for further details. 
3 
9 
3 
9 
3 
3 
18 
72 
International Service Program tn the College of Home Economics: 
An emphasis in international service programs is designed to provide students with a 
background for participation in government or agency programs such as Peace Corps, 
Voluntary International Service Assignments (VISA), etc., as well as provide an opportu-
nity for young women to become oriented to national and international affairs as part of 
their responsibility of citizenship in its broadest sense. 
Students in Home Economics with a concentration in international service follow a 
curriculum that includes emphasis in social sciences-history, government, economics, 
sociology, anthropology, psychology, and languages, in addition to home economics. 
See Home Economics for General Education, Curriculum for the specific program. 
Interested students in Home Economics should consult Julia M. Faltlnson for further details. 
International Service Program in the College of Sciences and Humanities: 
Students in the international service program in the College of Sciences and H umani-
ties are required to fulfill the group requirements of the College. They must major in one 
of four fields: economics, government, history, foreign languages or sociology. They are 
required to select their minors from two of the following fields: economics, government, 
history, industrial administration, foreign languages, philosophy, sociology. In exceptional 
cases, with permission of the International Service Programs Committee, a student may 
substitute a different field for one of the minors. In completing his major, minors, and 
group requirements, each student in the international service program in the College of 
Sciences and Humanities must take the following courses: 
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Economics. . . ..... . 
241, 242 Principles of Economics 
304 MoneyandBan~ng 
306 Comparative Economic Systems 
455 International Economics 
English. . ..... . 
201 Introduction to literature 
354 World literature 
Geology Two of the following courses 
221, 222 Cultural Geography 
321 World Geography 
322 Economic Geography 
Government Five of the following courses 
340 Politics of Developing Notions 
351, 352, 353 World Politics and lnternallonal Organization 
422 International Law 
432 Development of Political Thought 19th and 20th Centuries 
440 British and Commonwealth Governments 
441 Governments of Western Europe 
442 Governments of Asia 
443 Governments of Latin America 
444 Governments and Politics of the Soviet Unio'l 
445 Politics of the Middle East 
446A, 4468 Governments of Africa 
451 Asia in World Affairs 
History. Four courses including at least one from each group 
Group A 
357 Histor.,. of England and Great Britian 
425 A,B Twentieth Century Europe 
450 History of Modern Russia 
Group B 
369 History of the Far East to 1600 
370 The Far East in Modern Times 
461 Modern Japan 
465 History of Latin America 
Industrial Administration. 
460 Principles of Transportation 
Foreign languages 
Spanish, French, German or Runion 
Sociology Two of the following courses. 
218 Introduction to Anthropology 
321 Primitive Cultures of the World 
424 Ethnology of the Old World 
425 Intercultural Relatiom 
Total 
Credits 
. . . . . . . 15 
6 
6 
15 
12 
3 
27 
6 
90 
In addition, to complete major and minors, he should select his courses from those 
most directly related to international relations and international trade. For additional 
details on requirements and opportunities in international service, students should consult 
their advisers and the chairman of the International Service Programs Committee. 
LANDSCAPE ARCHITECTURE 
Thomas A. Barton, M .L.A., Head of Department 
Professors: Robert W. Dyas, M.L.A.; John R. Fitzsimmons, M.L.A. 
Associate Professor: Margherita Tarr, B.S. 
Assistant Professors: Paul C. Killam, M.C .P.; Kenneth F. Lane, M.LA.; William A. Malone, 
M.S.; Burl A. Parks, B.S.; James B. Sinatra, M.L.A. 
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Opportunities for Undergraduate Study 
Landscape architecture is the profession concerned with the layout of land for eco-
nomic use, with a definite regard for the natural and man-made beauty of the resulting 
landscape. It includes the study of factors affecting the characteristics of sites and design, 
construction and maintenance of sites. Among the types of land development normally 
included in professional practice are park and recreation areas, school grounds, institu-
tional grounds, industrial sites, commercial sites, land subdivisions, and residential 
properties. 
The curriculum, accredited by the American Society of Landscape Architects, provides 
the student with an education which, combined with experience, is necessary for professional 
registration in several states. 
Graduates are employed by professional landscape architects and by governmental 
agencies at local, state, and national levels. 
Opportunities for Graduate Study 
The department offers major work for the degree Master of Landscape Architecture 
and minor work to students taking major work in other departments. The degree Master 
of Landscape Architecture is granted upon the completion of satisfactory resident graduate 
work and the acceptance of a thesis or a terminal project. 
Students desiring to major in landscape architecture should present credits substantially 
equivalent to those secured by undergraduate students in the curriculum in landscape 
architecture at this institution. 
Open to graduate students for minor only: 334, 335, 336, 404, 411, 412, 413, 466. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. ORIENTATION IN LANDSCAPE 
ARCHITECTURE. 
(1-0) Cr. R. F. 
"'urvey of landscape architecture and allied 
fields 
112. LANDSCAPE ARCHITECTURE 
DRAWING. 
(0-6) Cr. 2. W.S. 
Introduction to landscape architecture and 
the conventional drawing practices and 
methods of delineation, including freehand 
sketching, lettering, instrumental and per· 
spective drawing and presentation. 
113. LANDSCAPE PERCEPTION. 
(1-6) Cr. 3. S.SSI. 
Prerequisite: 112. 
l'nderstanding and arpreclation of form, 
space and other visua aspects of the land· 
scape. Sketching and experimentation with 
land and plant forms; fundamental spatial 
organization. 
201, 202. HISTORY OF LANDSCAPE 
ARCHITECTURE. 
(3-0) Cr. 3. each. F.W. 
The development of landscape architecture 
from antiquity to modern times, with its 
relation to ana influences of allied arts and 
professions Lectures, readings, abstracts 
and reports. 
210. ELEMENTS OF LANDSCAPE 
ARCHITECTURE. 
(3-0) Cr. 3. W.SSI. 
Appreciation of the landscape and those 
elements of which it Is composed. Brief of 
procedures in the planning and develop-
ment of private property and public areas. 
Field trips. :":ot open to students majoring 
in landscape architecture. 
213. THEORY OF LANDSCAPE DESIGN. 
(2-3) Cr. 3. S. 
Prerequisite: 1 13. 
Fundamental theory and principles of de-
sign brought out in the solution of simple 
problems. 
231,232, 23:l. PLANT MATERIALS. 
(0-4) Cr. 2 each. Yr. 
Prerequisite: 231: Bot. I 01; 2:J2: 231; 233: 
232. 
I ntroductlon to study of plant materials as 
used in landscape architecture. 232 Study 
of trees, shrubs and vines, with emphasis 
on their winter characteristics. 233: Trees 
and shrubs, vines, evergreens and herbac-
eous material. Field trips and reports. 
301,302, 303. DETAILS OF CONSTRUCTION. 
(1-6) Cr. 3 each. 301, S; 302, W; 303F. 
Prerequisite: C.E. 214. 
Theory and drafting room problems in 
landscape construction Including grading, 
drainage and utility plans, estimates of 
cuts, fills, and cost data. 
311,312,313. LANDSCAPE DESIGN. 
(0-9) Cr. 3 each. Yr. 
Prereq u !site: 213 . 
Design of private and public properties 
based on actual topographies.! )rafting, field 
work, reports, criticism. 'lbese courses are 
coordinated with the Details of Construction 
series and the Planting Design series for 
the execution of complex problems. 
334, 335, 336. PLANTING DESIGN. 
( 1-6) Cr. 3 each. 334, F; 335, S; 336, W. 
Prerequisite: 233, classification In 311. 
Arrangement and use of plants in landscape 
and architectural design, with drafting and 
field practice. 
388 Description of Courses 
341, 342. TRAVEL AND PRACTICE. 
341: Short trip required. Alt. F. Offered 
1967; 342: Long trip required. Alt. F. 
Offered 1968. 
404. PUBLIC RECREATIONAL FACILITIES. 
(3-0) Cr.3. F. 
l'rinclples of design, construction and op-
eration with special emphasis on national 
and state parks and forests. 
411,412,413. ADVANCED LANDSCAPE 
DESIGN. 
(0-9) Cr. 3 each. Yr. 
Prerequisite: 313. 
Design of public, semi-public and large 
private properties. 
441. PROFESSIONAL PROCEDURE. 
(2-3) Cr. 3. S. 
Prerequisite: 311. 
Office organization, forms, field operations, 
professional ethics and public relations 
466. SPECIAL PROBLEMS. 
Cr. 2 to 4. F.W.S.SSI. 
Prerequisite: Permission of department head 
and instructor. 
H Honors Program. 
Investigation of an approved topic of special 
interest to the student 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or manor, open to 
qualified undergraduates 
500. SEMINAR 
(l-0) Cr. 1. W.S. 
514, 515, 516. LANDSCAPE ARCHITECTURE 
-DESIGN. 
(0-9) Cr. 3 each. F.W.S. 
Prerequisite: 413. 
Programming, analysis, synthesis, and pre-
sentation phases in urban design, regional 
design, and recreational design and plan-
ning. An exploratory study of Innovations 
In policy and design methods preliminary 
to preparation of a thesis or a terminal 
project. 
517. TERMINAL PROJECT. 
Cr. Arr. F.W.S. 
Comprehensive study and original develop-
ment of a project selected by the student 
and approved by the department The com-
pleted project must be submitted to and 
approved by a ( ;raduate ( allege faculty 
committee as evidence of mastery of the 
principles of landscape architecture 
550. SPECIAL TOPICS. 
Cr. 2 to 5 each time elected. F.W.S. 
Prerequisite: Permission of department head 
and instructor. 
A Landscape Design 
B !'Ianting Design 
( · Details of Construction 
COURSE FOR GRADUATE STUDENTS, maior or minor 
600. RESF~RCH. 
URBAN PLANNING 
Administered by the Department of Landscape Architecture. 
Opportunities for Undergraduate Study 
The urban planner is concerned with the economic, social and physical development 
of a geographic or political area. He must attain a broad comprehension of city and re--
gional developments, their interrelationships, and the extent of their changing needs. The 
urban planner fmds opportunities for professional service with organizations such as city, 
county, state, and regional planning boards and with the offices of planning consultants. 
Opportunities for Graduate Study 
The department offers work for the degree Master of Science, major in town and 
regional planning. A student expecting to do major work in town and regional planning 
should have included in his previous studies: courses in the principles of economics, political 
science, sociology, and urban planning; and training in design and graphic presentation. 
The following courses are open for major graduate credit to graduate students in 
town and regional planning: Arch. 610; C.E. 553, 656, 690; Econ. 510, 556, 576, 630, 
698E, 6998; Govt. 510; L.A. 600; Soc. 570, 575, 596, 610, 664, 699B; U .P. 510, 530, 
550D,550E,550F,550G,550H,561,562,571,620. 
Open to graduate sudents for minor only: 361, 372, 373, 383, 431, 432, 433, 456, 
492. 
Urban Planning 389 
For students interested in interdisciplinary study ofhousing, a program is administered 
in cooperation with the Departments of Applied Art, Architecture, Home Management, 
Household Equipment and Landscape Architecture. For details consult the head of the 
department. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. ORIENTATION IN URBAN 
PLANNING 
(1-0) Cr. R. F. 
!'\urvey of urban planning and allied fields 
253. INTRODUCTION TO PHYSICAL 
PLANNING. 
(3-0) Cr. 3. W.S . 
. \n historical sun l'\' of the nature and prob-
lems of urban areas and the goals. pro-
cedures. and results of physical plunmng 
361. URBAN PROBLEMS AND PLANNING 
GOALS. 
(3-0) Cr. 3. F. 
Prerequisite: 253 or classlficatlon In fifth 
year architecture. 
~tajor urban physical problems and their 
relations to social, economic, and technolog-
ical problems. Planning goals-both practi-
cal and theoretical and their intl•rrelations 
and consequenws. 
372, 373. PLANNING ANALYSIS AND 
TECHNIQUES. 
(3-0) Cr. 3 each. W.S. 
Prerequisite: 253. 
An introduction to existing and emerging 
techniques for the preparation of basic eco-
nomic, population, and physical studies, 
and of projections of and timing for needed 
land uses and public services. Exercises in 
the use of sources and techniques 
383. THEORY OF THE PLANNING 
PROCESS. 
(3-0) Cr. 3. S. 
Prerequisite: 253. 
The nature of physical planning and Its 
relation to social and economic planning; 
levels of planning; place of planning in 
decision making and major decision making 
groups, steps in the planning process; uses 
and limitation of knowledge in planning, 
relation of facts and values 
431. URBAN DEVELOPMENT. 
(0-9) Cr. 3. F .S. 
Prerequisite: 361. 372, 373, 383 or clas-
slficatlon In fifth year architecture. 
Preparation of the comprehensive plan, in-
cluding alternatives. Preparation of selected 
effectuating devices for one or more of 
these alternative plans. 
432. URBAN DEVELOPMENT 
PROGRAMMING. 
(0-9) Cr. 3. W. 
Prerequisite: 431. 
The programming of plans through time. 
by such means as community renewal oro-
gramming and urban renewal projL-cls, 
capital Improvement programming and 
capital budgets. 
433. REGIONAL PLANNING. 
(0-9) Cr. 3. S. 
Prerequisite: 361, 372, 373; Econ. 462. 
Preparation of a comprehensive plan for 
a metropolitan or resource region wlthln 
the state- preferably one on which basic 
research is already being done. This course 
wlll Involve supervision of visiting critics 
from several allied departments. 
456. SPECIAL PROBLEMS. 
Cr. 2 to 4. F.W.S. 
Prerequisite: Permission of department head 
and Instructor. 
H. Honors Program. 
I nvestlgatlon of an approved topic com-
mensurate with student's Interest and ability. 
492. PLANNING LAW AND 
ADMINISTRATION. 
(3-0) Cr. 3. F. 
Prerequisite: 253. 
The basis In constitutional, common, and 
statute law for the powers and duties of 
planning authorities and the powers of plan 
effectuation Problems of balancing public 
and private Interest as revealed In study of 
leading court cases. The administration of 
planning agencies and programs 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
510. SEMINAR. 
(1-0) Cr. 1. F.W.S. 
530 ADVANCED PHYSICAL PLANNING. 
( 0-9) Cr. 3 each time elected. F .W .S. 
Prerequisite: 433, 561, 571, or graduate 
classifil·otion in town and regional plan-
ning. ( 561 and 571 may be token con-
currently with 530). 
Practice In advanced planning projects with 
emphasis on the planning of urban regions 
550. SPECIAL TOPICS. 
Cr. 2 to 5 each time elected. F .W .S. 
Prerequsite: Permission of department head 
and Instructor. 
I>. l · rban Development !'Ianning 
E. l · rban Henewal 
F. Hegional Planning. 
c;. l'rban Development Programming. 
H !'Ianning Law and Administration. 
561, 562. THEORY OF PHYSICAL PLANNING. 
(3-0) Cr. 3 each. F.W. 
Prerequisite: 361 and Econ. 462, or gradu-
ate clasliiflcatlon In town and regional plan-
ning. 
561 .\dvanced theory of physical planning 
as a science !.and development models 
for planning purposes. Attention to the 
theories from which the models derive and 
the Information systems which they require. 
562 ,\dvanced theory of physical planning 
as an art. \'alue conflicts in physical plan-
ning. and arrangementsforaccommodatlng 
390 Description of Courses 
value conflicts in the planning process. 
l~entiflcation of value components in plan· 
ning information 
571. TECHNIQUES OF PHYSICAL 
PLANNING. 
(3-0) Cr. 3. F. 
Prerequisite: 372 or graduate classification 
in town and regional planning. 
Advanced qualitative and quantitative tech-
niques in the preparation and programming 
of physical plans. Emphasis on new tech-
niques derived from advanced planning 
theory 
COURSE FOR GRADUATE STUDENTS, maior or minor 
620. RESEARCH. 
LIBRARY 
Robert W. Orr, M.S., Head of Department 
Associate Professors: John E. Galejs, M.A.L.S.; John C. McNee, A.M.L.S.; Margaret H. 
Orr, B. L.S.; Fred M. Peterson, M.A.; Evelyn(;. \\'imersberger, M.S.; Elizabeth A. \\'incisor, 
M.S. 
Asszstanl Professor: Matyne H. Easton, B.A. 
Instructors: Marjorie J. Ginn, M.S.; Eileen\\'. Huang, M.S.; Gertrude N. Jacobson, M.S.; 
.Judy D .. Johnson, B.S.; Anna Kalnins, M.A.L.S.; Elizabeth A. Lange, M.A.; .Jean L. 
Loup, M.L.S.; Linda S. Lucas, M.L.S.; !\tildred H. McHone, B.S.; Eleanor J. McKee, 
M.A.L.S.; Olive B. Nordskog, B.S.; Eva L. Hobbins, B.S.; E. Marjorie Smith, M.A.; 
Elizabeth Ann Snyder, B.A.; Philip E. VanDeVoorde, !\1.S.; .Judy r'. \\'eintraub, A.M.L.S.; 
Karen \\'. Zimmerman, B.S. 
Opportunities for Undergraduate Study 
( 'ourses are designed to increase facility in the independent use of libraries and books. 
106 is required of all freshman and transfer students in the following colleges without 
credit: Engineering and Home r:Conomics. 
116 is required of all sophomore and transfer skldents in the following colleges with 
one hour of credit: Agriculture and Sciences and Humanities. 
Opportunities for Graduate Study 
The library offers facilities for bibliographic research in the scientific and technical 
literature of the departments giving graduate instruction. The course "Bibliographic Re-
search" ( Lib. 614) may be taken for either major or minor credit in any department. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
106. LIBRARY INSTRUCTION. 
Cr. R. 5 w~k!l. 
For Rtudents In Home F.conomll's. F. 
Fur Rtudents In Engln~ring. Vw'. 
l'st• of libraries and books 
I Hi. LIBRARY INSTRUCTION. 
Cr. 1. 10 weeks. 
For students in Agriculture. F. 
For students in Sciences and Humanities. S. 
I se of libraries and books, including a 
sur\'ey of literature of major curricula 
COURSE FOR GRADUATE STUDENTS, maior or minor 
614. BIRLIOGRAPHIC RESEARCH. 
( 1-0) Cr. 1. F.W.S.SS. 
Prerequisite: College degree. Orr. 
I ccturcs and practice on location of printed 
and. m~nuscriJ:!I materials and preparation 
of btbhographu~s on technical and scientific 
subjects 
Mathematics 391 
MATHEMATICS 
Wilfred E. Barnes, Ph.D., Head of Department 
Professors: Edward S. Allen, Ph.D.; Bille C. Carlson, Ph.D.; Cornelius Gouwens, Ph.D.; 
.John J. L. Hinrichsen, Ph.D.; Orlando C. Kreider, Ph.D.; Hobert J. Lambert, Ph.D.; 
Clarence H. Lindahl, Ph.D.; Joseph V. ~tcKelvey, Ph.D.; Clair G. Maple, D.Sc.; Pierre 
(;. Robinson, Ph.D.; Donald E. Sanderson, Ph.D.; George Seifert, Ph.D.; Minoru lJrabe, 
D.Sc.; Bernard Vinograde, Ph.D.; Harry J. \\'eiss, D.Sc.; Fred 1\1. Wright, Ph.D.; Taro 
Yoshizawa, D.Sc. 
AssoctalP Pro{P..ssors: Frank E. Bortle, Ph.D.; .James L. Cornette, Ph.D.; .James A. Dyer, 
Ph.D.; Hoger H. Homer, Ph.D.; Jerold C. !\1athews, Ph.D.; Hobert K. :\1eany, Ph.D.; Gundo 
A. !'Jariboli, Ph.D.; George V..'. Peglar, Ph.D.; Yagya D. V..'adhwa, Ph.D. 
Assistant Pro{Pssors: .Jack M. Anderson, Ph.D.; Barry C. Arnold, Ph.I>.; Fred A. Brandner, 
!\l.S.; Peter Colwell, Ph.D.; Marian E. Daniells, !\1.S.; Harris E. Dickey, 1\I.S.; \\'illiam ,J. 
Gorman, I 11, Ph.D.; Robert J. Gregorac, Ph.D.; Thomas J. Head, Ph.D.; Alan .J. Hecken-
bach, Ph.D.; Kenneth A. Heimes, Ph.D.; ,J. Colby Kegley, Ph.D.; Stuart A. Nelson, Ph.D.; 
E. James Peake, .Jr., Ph.D.; Fred Robertson, A.M.; Martin D. Seeker, Ph.D.; Helen F. 
Smith, M.S.; Richard H. Sprague, Ph.D. 
Instructors: Murray L. Goemaat, M.S.; Kempton L. Huehn, M.S.; Mary Beth Lleberknecht, 
M.A.; Joseph :"J. O'Brien, B.S.; Barbara A. Plank, M.S.; H. Dean Riess, M.S.; Werner 
\\'. Shoultz, !\1.S.; David L. Simpson, M.S.; (;eorge 0. Strawn,_ B.A.; Bettie (i. Wallace, 
!\l.S.; .James D. Watson, M.A.; Lonny B. \Vinrich, !\1.S.; Dennis G. Zill, M.S. 
Opportunities for Undergraduate Study 
The undergraduate curriculum in sciences and humanities, major in mathematics, 
offers training suitable for students planning to enter secondary school teaching, to begin 
work in a computation, research or engineering laboratory, or to continue their studies 
in graduate school. The requirements for an undergraduate major ln mathematics are 
designed so that the student may have the opportunity for appropriate speciallzation to 
meet one or more of the foregoing objectives and, at the same time, obtain a thorough 
introduction to the mathematics underlying all of them. 
The requirements for an undergraduate major in mathematics are: 
( 1) 18 credits at the 300-level or above, to be specified by the 1 >epartment of 
:\lathematics. 
( 2) At least 12 additional credits at the 300-level or above, to be elected by 
the student in a manner consistent with his interests and objectives. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in mathematics and in applied mathematics, and minor work to students taking 
major work in other departments. 
Students desiring to do graduate work with a major in this department should present 
at least 18 quarter credits of work in mathematics beyond calculus. It is desirable that 
this should include advanced calculus and abstract algebra. 
Satisfactory completion of 504, 505, 511, 514, 515, 516 or their equivalents is re-
quired for the M.S. or Ph.D. degree in this department. The written preliminary examina-
tion required for Ph.D. candidacy will be scheduled and administered by the department 
and will cover the fields of algebra, analysis (real and complex), and topology-geometry. 
Open to graduate students for minor only: 301, 302, 303, 304, 305, 306, 315, 321, 
322, 330, 331, 332,333,404,407,408, 410, 411,414,415,416,436,437,450,490, 
497, 499. 
392 Description of Courses 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
35. ALGEBRA AND HIGH SCHOOL 
GEOMETRY. 
Non-credit course. SS. 
Students who do not have the one unit of 
geometry listed In the entrance requirements 
of several of the colleges may satisfy this 
requirement by completing this course. It 
may also be used to satisfy part of the 
prerequisite for 50. 
Fractions, elementary algebra, linear equa-
tions, elements of geometry Including con-
gruence, parallel lines, circles, similar 
polygons, perimeters and areas, surface 
areas and volumes. 
• 101, 102.ALGEBRA AND TRIGONOMETRY 
I, II. 
(5-0) Cr. 5 each. F.W.S.SS. 
Prerequisite: One and one-half units of high 
school algebra. 
Elementary functions, analytic trigonome-
try, complex number field, theory ofequa-
tions, probability, determinants, systems of 
linear equations. 
• 101 B. ALGEBRA AND TRIGONOMETRY. 
(5-0) Cr. 3. SS. 
Prerequisite: One unit of high school algebra. 
Same material as first half of 101, plus 
remedial and supplementary material In 
algebra. Successful completion ofthlscourse 
will satisfy the entrance requirement for the 
third half-unit of high school algebra. 
•tote. ALGEBRA AND TRIGONOMETRY. 
(3-0) Cr. 2. SS. 
Prerequisite: 101 B. 
Same material as second half of 101 
104. FINITE MATHEMATICS. 
(5-0) Cr. 5. F.W. 
Prerequisite: One and one-hair units of high 
school algebra. -
Logical statements, Introduction to theory 
of sets, probablllty, systems of linear In-
equalities, applications In the social sciences. 
105. INTRODUCTION TO MATHEMATICAL 
IDEAS. 
(4-0) Cr. 4. W.S. 
Prerequisite: One and one-half units of high 
school algebra. 
Topics in number theory, algebra, and 
geometry, with the emphasis placed on their 
non-technical content 
110, Ill, 112. ANALYTIC GEOMETRY AND 
CALCULUS I, II, Ill. 
(5-0) Cr. 5 each. F.W.S.SS. 
Prerequisite: 102. 
110· (;raphs and equations of loci, lines, 
conics, limits, elementary differentiation and 
Integration. 111 1 ntegration, applications 
of the definite Integral, transcendental 
functions. 112: Analytic geometry, vectors, 
multivariate calculus. 
190, 191. 192. MATHEMATICAL CONCEPTS. 
(3-0) Cr. 3 each. F.W.S.SS. 
Prerequisite: 190, 192: One and one-half 
units of hlgh school algebra. 
190, 191 Structure of the number system 
192 Geometrical concepts. 
213. ANALYTIC GEOMETRY AND 
CALCULUS IV. 
(3-0) Cr. 3. F.W .S.SS. 
Prerequisite: 112. 
Infinite series, elementary theory and ap-
plications of ordinary differential equations. 
301. 302,303. INTRODUCTION TO 
ABSTRACT ALGEBRA. 
(3-0) Cr. 3 each. 301:F.W.SS.302:W.S.SS. 
303: F.S. 
Prerequisite: 112. 
301 1 ntroductory set theory, development 
of the real number system. 302 Theory of 
groups, rings, integral domains, and fields 
::\03 Linear algebra. 
.304, 305, 306. DISCRETE AND CONTINUOUS 
MATHEMATICAL MODELS. 
(3-0) Cr. 3 each. 304: F.W. 305: W.S. 
306: F.S. 
Prerequisite: 112. 
304 Discrete probability theory, linear 
algebra, and ~tarkov chains. 305 Linear 
programming and capacitated transport 
networks. 306 Ordinary differential equa-
tions, stability of solutions, and stochastic 
processes. 
321, 322. INTRODUCTION TO APPLIED 
MATHEMATICS I, II. 
(3-0) Cr. 3 each. F.W.S.SS. 
Prerequisite: 213. 
321 Systems of linear differential equations, 
mechanical-electrical circuits, Laplace trans-
form. 322: Fourier series, partial differential 
equations, Bessel and Legendre functions 
330. TOPICS IN EUCLIDEAN GEOMETRY. 
(3-0) Cr. 3. S.SS. 
Prerequisite: 301 . 
Concepts and properties o( J<:uclidean geo-
metric systems. 
331,332,333. TOPOLOGY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 112. 
Topological properties of the line and plane. 
:\tetric spaces and continuous transforma-
tions Abstract spaces, continua, conver-
gence. and fixed point theory. 
341, 342, 343. INTRODUCTION TO THEORY 
OF PROBABILITY AND STATISTICS. 
(Stat. 341, 342, 343) See Statistics. 
404. THEORY OF MATRICES. 
(3-0) Cr. 3. F.S.SS. 
Prerequisite: 112. 
Mat rices and quadratic forms in the real 
and complex number fields. 
406. INTRODUCTION TO NUMERICAL 
TECHNIQUES FOR COMPUTERS. 
(C.S.406) (3-2) Cr.4. F.W.S. 
Prerequisite: C.S. 214 or C.S. 223. Registra-
tion In 213. 
Hevlew of a problem-oriented program-
ming language leading to problem formu-
lation for digital computer solution. Includes 
roots of equations, interpolation, linear 
equations, series summation, numerical in-
tegration, solution of ordinary differential 
equations. Concepts illustrated and prob-
lems programmed on available computers. 
407, 408. NUMERICAL ANALYSIS I, II. 
(C.S. 407, 408) (3-0) Cr. 3 each. 407: 
W.408: s. 
Prerequisite: 407: 213 and C.S. 214. 408· 
407. . 
407. Difference operators, iteration for 
systems of equations, linear difference equa-
tions, divided differences, interpolation. Pro-
gramming exercises on availablecomputers. 
408 Interpolation, numerical integration 
numerical solution of ordinary differentiai 
equations, roots of polynomial and trans-
cendental equations. Examples and prob-
lems programmed on available computers. 
410, 411. INTRODUCTION TO APPLIED 
MATHEMATICS Ill, IV. 
(3-0) Cr. 3 each. 410: F.W.S. 411: F.S. 
flrerequisite: 410:213.411: 410. 
410 \'ector analysis 411 !:•unctions of a 
complex variable. 
414,415,416. ADVANCED CALCULUS. 
(3-0) Cr. 3 each. 414: F .W.SS.415: W.S.SS. 
416: s. 
Prerequisite: 213. 
Partial differentiation and app-lications; 
multiple, line, and surface integrals; Indeter-
minate forms; Infinite series; improper In-
tegrals. In the schedule of classes a sepa-
rate listing for 414A, 415A, 416A is given 
The A-sequence is a more theoretically 
oriented approach to the topics listed above. 
436, 437. PROJECTIVE GEOMETRY. 
(3-0) Cr. 3 each. 436: W. 437: S. 
Prerequisite: 301. 
Projective properties studied by synthetic 
and analytic methods. 
450. NUMBER THEORY. 
(3-0) Cr. 3. S. 
Prereq u islte: 302. 
Properties of the integers. Diophantine equa-
tions, prime number distribution and repr~ 
sentation problems. 
Mathematics 393 
470, 471. INTERMEDIATE AND ADVANCED 
SYMBOLIC LOGIC. 
(Phil. 470, 471) See History, Government, 
l>hllosophy. 
490. HISTORY OF MATHEMATICS. 
(3-0) Cr. :J. F. 
Prerequlslte: 112 and junior classification. 
...,ources of mathematical principles, growth 
of mathematical knowledge, contributions 
of outstanding mathematicians. 
497. TEACHING OF SECONDARY SCHOOL 
MATHEMATICS. 
(3-0) Cr. 3. W. 
Prerequisite: 22 credits in college mathe-
matics. 
< lrganlzation of subject matter, methods 
of presenting particular topics, evaluation 
of results 
499. SPECIAL PROBLEMS. 
Cr. 1 to 3 each time elected. F.W.S.SS. 
Prerequisite: 213. 
H Honors Program. 
• ( red its earned by mathematics majors in 101, 
102, 101 B, and 101(" do not apply to their 
undergraduate curriculum requirements. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
501,502, 503. ANALYSIS OF LINEAR 
SYSTEMS. 
(E.E. 501, 502, 503) See Electrical Engi-
neering. 
504, 505, 506. ABSTRACT ALGEBRA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 301. (; roups, integral domains and fields, modules 
and linear transformations, Boolean ulg~ 
bra and lattices. 
507, 508. NUMERICAL SOLUTION OF 
ORDINARY DIFFERENTIAL 
EQUATIONS. 
(C.S. 507, 508) (3-0) Cr. 3 each. 507: F. 
508: w. 
Prerequisite: 408 or 415. Lambert. 
One-step methods for initial value problems, 
one-step methods for systems, multi-step 
methods, boundary value problems l·.x-
amples using l'niversity computers 
509. COMPUTATIONAL METHODS OF 
LINEAR ALGEBRA. 
(C.S. 509) Cr. 3. S. 
Prerequisite: 404. Lambert. 
'-.umerlcal methods involved in the solution 
of linear systems, matrix inversion, eigen-
value problems (symmetric and non-sym-
metric 1; completion method, ill-conditioned 
matrices; linear Inequalities. Examples 
using l'niversity computers. 
511, 512. FUNCTIONS OF A SINGLE COM-
PLEX VARIABLE. 
(3-0) Cr. 3 each. 511: F.SS. 512: W.SS. 
Prerequisite: 416. Colwell, Wright. 
Topological concepts for extended complex 
plane. analytic functions, conformal map-
pings. Integration, power series. Laurent 
series, ( auchy residue theorem, evaluation 
of real Integrals, harmonic functions, ana-
lytic continuation. 
514, 515,516. REAL ANALYSIS. 
(3-0) Cr. 3 each. 514: F.SS. 515: W.SS. 
516: s. 
Prerequisite: 416. Cornette, Mathews. 
llaslc concepts of topological spaces, func-
tion spaces, measure and integration. 
521,522, 523. APPLIED MATHEMATICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 322, 416. Homer, Lambert. 
l'artlal differential equations of first order, 
classification of partial differential equations 
of second order. scoaration of vnrlnble.s. 
generalized Fourier series, eigenvalue prob-
lems, potential theory maximum principle, 
IHrlchlet principle, (;reen's functions, 
( auchy problem for hyperbolic equations, 
Hlemann function, heat equations, integral 
transforms 
526,527. INTEGRAL EQUATIONS. 
(3-0) Cr. 3 each. Alt. Yrs. OOered 1969. 
Prerequlsit~: 526: 511; 527: 516. Dyer, 
Kegley. 
526 J.inear equations with continuous 
kernels 527 I ntroductlon to II IIbert space, 
elementary spectral analysis. 
528, 529. SPECIAL FUNCTIONS. 
(3-0) Cr. 3 each. 528: F. 529: S. 
Prerequisite: 511. 
I nfinlte products, asymptotic serles,(;amma 
and Beta functions, hypergeometrtc func-
tions, generalized and confluent hypergeo-
metric functions, Bessel and Legendre func-
tions, generating functions, orthogonal poly-
nomials, eiUptic functions. 
530. INTRODUCTION TO MECHANICS OF 
CONTINUOUS MEDIA. 
( E.M. 530) See Engineering Mechanics. 
531. 532. INTRODUCTION TO FUNCTIONAL 
ANALYSIS. 
(3-0) Cr. 3 each. 531: W. 532: S. 
Prerequisite: Permission or ln11tructor. 
Homer. 
Fundamental theory of linear operators In 
Hilbert space including unbounded op-
erators and the spectral theory of compact, 
self-adjoint operators. Basic theory ofllnear 
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operators ln normed Unear spaces. Hahn-
Banach theorem, closed-graph theorem, 
conjugate spaces, conjugate operators and 
introductory spectral theory. 
534, 535, 536. TOPOLOGY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 302, 333. Cornette, Sanderson. 
I· oundatlons of point set theory. I ntroduc-
tlon to homotopy and homology. 
539. OPERATIONS RESEARCH. 
(Stat. 539) See Statistics. 
541, 542, 543. THEORY OF PROBABILITY 
AND STATISTICS. 
(Stat. 541, 542, 543) See Statistics. 
554,555.PROBABILITY 
(Stat. 554, 555) (3-0) Cr. 3 each. 554: F. 
555:W. 
Prerequisite: 304, 416. 
Sample spaces, random variables, expecta-
tion, characteristic functions, limit theorems, 
stochastic processes. 
557, 558. ORDINARY DIFFERENTIAL 
EQUATIONS. 
(3-0) Cr. 3 each. 557: W. 558: S. 
Prerequisite: 416 and permission of Instruc-
tor. 
Existence and uniqueness theorem for solu-
tions, linear systems, an introduction to 
stability and perturbation theory, two-di-
mensional systems. 
562, 563. DIFFERENTIAL GEOMETRY. 
(3-0) Cr. 3 each. Alt. Yrs. Offered 1968. 
Prerequisite: Permission of instructor. 
Application of the calculus to the metric 
theory of space curves and surfaces; systems 
of curves, geodesics, ruled surfaces, minimal 
surfaces and intrinsic properties. 
565,566,567. INFORMATION THEORY 
I, II, III. 
(E.E. 565, 566, 567) See Electrical Engi-
neering. 
574, 575, 576. TOPICS IN ABSTRACT 
ALGEBRA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 506. 
Topics selected from homological algebra, 
commutative algebra, and group theory. 
591. 592, 593. QUANTUM PHYSICS. 
(Phys. 591,592, 593) See Physics. 
599. SPECIAL TOPICS. 
F .W .S.SS. Graduate staff. 
COURSES FOR GRADUATE STUDENTS, major or minor* 
601. SPECIAL TOPICS. 
Cr. 3 each time elected. 
Prerequisite: Permission of Instructor. 
Graduate staff. 
A. l alculus of \'ariations. 
B Functional Analysis 
(' ~Ieasure Theory 
D. Approximation Theory 
604, 605. ADVANCED TOPICS IN ABSTRACT 
ALGEBRA. 
(3-0) Cr. 3 each. 604: W. 605: S. 
Prerequisite: 506. Head, Vinograde. 
Associative algebras and rings, local alge-
bras. homological algebra 
607. ADVANCED TOPICS IN NUMERICAL 
ANALYSIS. 
(3-0) Cr. 3. S. 
Prerequisite: 408 or 508,509,523. Lambert. 
Stnblllty and error analysis, numerical solu· 
lion of partial differential equations, suc-
cessive over-relaxation methods, research 
work using University computers. 
610. SEMINAR. 
Graduate Staff. 
611, 612, 613. ADVANCED TOPICS IN THE 
THEORY OF FUNCTIONS OF A 
SINGLE COMPLEX VARIABLE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 536. Wright. 
The Riemann sphere, conformal mappings, 
topological Indices, Cauchy integral formu-
las, power series, Laurent series, local map-
ping theorems, harmonic functions, the 
Poisson integral formula, the 1>\r\chlet prob-
lem, the ~Httag- Lefller theorem, special func-
tions. 
f\21. 622, 623. ADVANCED TOPICS IN 
PARTIAL DIFFERENTIAL 
EQUATIONS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 511 . 521 . Maple. 
Maximum principles, pointwise bounds, 
conservation equations, dlstrlbutions, H ll-
bert space. 
634,635,636. ADVANCED TOPICS IN 
TOPOLOGY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 536. Sanderson. 
Topics selected from dimension theory, 
topology of manifolds, homotopy and 
homology theory, structure of continua. 
642. PROBABILITY AND DISTRIDUTION 
THEORY. 
(Stat. 642) See Statistics. 
651, 652, 653. THEORETICAL ASPECTS OF 
COMPRESSIDLE FLOW AND 
TURBULENCE. 
(E.M. 651, 652, 653) See Engineering Me-
chanics. 
657. 658,659. ADVANCED TOPICS IN 
ORDINARY DIFFERENTIAL 
EQUATIONS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 515. Seifert. 
Existence, uniqueness, stability and asymp-
toti~ behavior o~ solutions of systems of 
ordmary differential equations; perturbation 
theory; control theory. 
661, 662,663. ADVANCED TOPICS IN 
ELASTICITY. 
(E.M. 661, 662, 663) See Engineering Me-
chanics. 
666,667. THEORY OF PLATES AND SHELLS. 
( E.M. 666, 667) See Engineering Mechanics. 
671.672. THEORY OF PLASTICITY. 
( E.M. 671, 672) See Engineering Mechanics. 
674,675,676. APPLICATIONS OF GROUP 
THEORY TO PHYSICS. 
(Phys. 674, 675, 676) See Physics. 
681. 682, 683. QUANTUM MECHANICS. 
(Phys. 681, 682, 683) See Physics. 
699. RESEARCH. 
Graduate staff. 
*These courses are offered on sufficient demand. 
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MECHANICAL ENGINEERING 
Henry M. Black, S.M., Head of Department 
Professors: Mark P. Cleghorn, B.S.; Robert C. Fellinger, M.S.; Io:ugene S. Io"'erguson, M.S.; 
Charles R. Mischke. Ph.D.; George K. Serovy, Ph.D. 
Associate Professors: William J. Cook, Ph.D.; Ray Fisher, B.S.; Marvin Gould, B.S.; 
Bruce L. Johnson, Ph.D.; George H. Junkhan, Ph.D.; Patrick Kavanagh, Ph.D.; Kermit 
B. Myers, M.S. 
Assistant Professors: William W. Bathie, B.S.; John Hug, M.E.; Alfred W. Joensen, M.S.; 
Arthur L. Jones, Ph.D.; Rolland C. Knight, B.S.; Leo C. Peters, M.S.; Keith N. Soderlund, 
M.S.; Delmar B. VanMeter, M.S. 
Instructors: Edward Anderson, M.S.; John M. Green, B.S.; Jerry L. Hall, M.S.; Benny 
M. Hillberry, M.S.; Donald E. Wandling, B.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in mechanical engineering leading to the degree Bachelor 
of Science, see College of Enf;(ineering, Curncula. 
About one-fourth of all engineers today were educated as mechanical engineers; they 
work in every major industry. Their activities range from research and development through 
design, production, construction and operation to sales and management. Their services 
are generally involved with the .production, processing, and control of energy in its many 
applications in fields of manufacturing, transportation, power, agriculture, defense, and 
numerous others. 
The curriculum is built upon a strong base of courses in the fundamental sciences of 
mathematics, physics, chemistry and metallurgy. The engineering sciences included are 
mechanics of solids, materials, fluid mechanics, thermodynamics, heat transfer, and elec-
trical theory. Applied courses in analysis, design, and experimental engineering provide 
background for real problem solutions, and a sequence of electives provides soclal-sclence 
and humanistic background. 
Opportunity is offered senior students to specialize through technical electives in one 
of the many applied fields in mechanical engineering such as design, automatic control, 
power generation, automotive, air conditioning and production engineering. Students who 
plan to continue in graduate study use these electives in preparation for advanced study. 
A five-year cooperative work-study program is available ln the Mechanical Engi-
neering Department. 
Opportunities for Graduate Study 
The department offers major work for the degree Master of Science and Master of 
Engineering in mechanical engineering and minor work to students taking major work in 
other deparbnents. Work may be taken for the degree Doctor of Phtsolophy as a divided 
major with departments offering work in related fields for this degree. 
Students desiring to major in this department should have completed an undergraduate 
curriculum equivalent to that required of undergraduate students in mechanical engineering 
at this institution. 
The foreign language requirement for the degree Master of Science may be waived 
upon recommendation of the department head. 
Open to graduate students for minor only: 316, 317, 318, 321, 322, 411, 416, 423, 
424,425,426,427,428,429,431,440,444,445,448. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. 
(1..0) Cr. R. S. 
Field of mechanicalengineerlng,itsopportu-
nlties and requirements. 
130. MACHINE SHOP. 
(2-3) Cr. 2. F.S.SSI. 
Principles and practice of machine tool and 
bench working of metals. Machining of 
steel, cast iron, and non-ferrous metals. 
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211. ENGINEERING METALLURGY. 
(3-0) Cr. 3. F.W.SSI. 
Prerequlslte: Chern. 102. 
Basic principles of physical metallurgy. 
structure and solidification, mechanical and 
chemical properties, phase diagrams, heat 
treatment, ferrous and non-ferrous alloys 
232. METAL PROCESSING I. 
(2-2) Cr. 3. F.W. 
Prerequisite: Chern. I 02. 
l'rlnciples of metallurgy applicable to manu· 
facturing processes; heat treatment, machin-
ing processes. 
233. METAL PROCESSING II. 
(2-2) Cr. 3. W .S.SSI. 
Prerequisite: 211 or 232. 
Application of principles of metallurgy to 
the fields of casting, mechanical working. 
welding, and powder metallurgy 
235. MECHANICAL BEHAVIOR OF 
METALS. 
(3-0) Cr. 3. F.S. 
Prerequisite: 211 or 232 or A.E. 259; E.M. 
324. 
Plastic deformation, fracture, fatigue, creep 
and wear of metals ~1echanical and metal-
lurgical aspects. 
300. INSPECTION TRIP. 
Cr. R. S. 
Prerequisite: Junior M.E. classification. 
I nspectlon trip to industrial centers 
305. TOOL ENGINEERING. 
( 1-6) Cr. 3. W .S. 
Frerequisite: E.M. 324, credit or classifica-
tion in 233. 
Design and application of special tools, 
jigs, and fixtures. 
316, 317, 318. MACHINE DESIGN I, II, III. 
(4-0) Cr. 4 each. 316: F.W.SSI: 317: W.S. 
SSII; 318: F.S.SSI. 
Prerequisite: 316: Credit or classification In 
235, credit in Math. 321, E.M. 344; 317: 
316;318:317. 
Theory of machines Kinematics and dy-
namics of mechanisms, design and selection 
of machine elements, vibratory phenomena, 
Introduction to automatic control theory 
321. THERMODYNAMICS I. 
(4-0) Cr.4. F.W. 
Prerequisite: Math. 213, Phys. 222, junior 
classification. 
Properties and fundamental equations for 
states and processes Involving gases. vapors 
and gas mixtures 
322. THERMODYNAMICS II. 
(4-0) Cr. 4. W.S. 
Prerequisite: 321. 
(;as compressors. Availability and irreversl-
blllty. Gas and vaporpowercycles. Hefriger-
ation cycles. Psychrometry and gas mix-
tures. Nozzles and flow passages for com· 
pressible fluids. 
325. HEAT TRANSFER. 
(3-0) Cr. 3. S. 
Prerequisite: 344 or 321 . 
Solution of practical engineering problems 
involving transfer of heat by conduction, 
radiation and convection 
340. ENGINEERING MEASUREMENTS. 
( 1-6) Cr. 3. W. 
Prerequisite: Junior classiflcation, Math. 
112, Phys. 223. 
Engineering measurement systems, basic 
measurement standards. !\teasurement ac-
curacy. Types of errors and error propaga-
tion 
341. ENGINEERING INSTRUMENTATION 
AND MEASUREMENT. 
(2-3) Cr. 3. F.S. . 
Prerequisite: Credit or classification m 317, 
E.E. 442. 
Instrumentation theory and engineering 
measurement systems. Statistical analysis 
and interpretation of experimental data. 
Basic measurement standards, calibration 
techniques and error determination. Pre-
cision indices and propagation of precision 
indices. 
343. MECHANICAL ENGINEERING 
LABORATORY. 
(0-6) Cr. 2. F.W. 
Prerequisite: 341, credit or classification in 
424 and 440. 
Laboratory investigation of selected experi-
ments in thermodynamics, fluid and ma-
chine dynamics. :'\!ozzles, fluid meters, 
calorimetry, psychrometry. boundary layer, 
fluid flow and viscosity 
344. THERMODYNAMICS. 
(5-0) Cr. 5. F.W.S.SS. 
Prerequisite: Math 112, Phys. 222. 
Properties and fundamental equations of 
gas, gas mixture and vapor systems. First 
and second law considerations for a pure 
substance Introduction to heat transmis-
sion. Thermodynamic analysis of cycles. 
Introduction to nozzle processes. 
400. PROFESSIONAL CONDUCT. 
(1-0) Cr. R. F. 
Prerequisite: Senior classification. 
Engineering ethics, engineering registration. 
Professional organizations. Professional 
growth of the engineer. 
406. HEATING, VENTILATION AND AIR 
CONDITIONING. 
(4-0) Cr. 4. W. 
Prerequisite: Arch. 313. 
Elements of heat transfer, thermodynamics, 
and fluid flow as applied to heating, venti-
lating, and air conditioning. Design of duct 
and piping systems. 
407. MECHANICAL EQUIPMENT DESIGN. 
(2-6) Cr. 4. S. 
Prerequisite: 406. 
Heat loss and gain calculations Analysis 
of system types Design and layout of heat-
ing, air conditioning, and plumbing systems 
In buildings. 
411. INDUSTRIAL AUTOMATIC 
CONTROLS. 
(3-0) Cr. 3. F.S. 
Prerequisite: 318, E.E. 442. 
~1ethods and principles of automatic con-
trol. Pneumatic, hydraulic and electrical 
systems. Representative applications of auto-
matic control systems. Mathematical analy-
sis of control systems 
416. ENGINEERING SYSTEMS ANALYSIS. 
(3-3) Cr. 4. S. 
Prerequisite: 318, 425, E.E. 442. 
The application of fundamental concepts 
from several areas to the solution of engi-
neering problems. Mathematical statement 
of the problem Introduction to analogies 
and dimensional analysis in problem solu-
tion. Analog and digital computing methods 
423. MECHANICAL SYSTEMS DESIGN. 
( 1-9) Cr. 4. W.S.SSI. 
Prerequisite: 318. 
Solution of total design problems involving 
the use of basic engineering concepts and 
industrial practices. 
424,425. FLUID FLOW AND HEAT 
TRANSFER. 
424: (3-2) Cr. 4. F.S.SSII. 425: (4-0) Cr.4. 
F.W.SSI. 
Prerequisite: E.M. 344, Math. 410, credit 
or classification in 322. 
424. Kinematics and dynamics of ideal 
and real fluids. Energy and momentum 
relations. Similarity in fluid systems Heal 
fluid effects. 425 Principles of the transfer 
of _heat by conduction, convection and 
radJation. Analytical and experimental 
methods for determination of coefficients. 
Introduction to problems involving diffusion 
and mass transfer. 
426. REFRIGERATION AND AIR 
CONDITIONING. 
(3-0) Cr. 3. F.W. 
Prerequisite: 325 or 425. 
Principles of refrigeration, analysis of re-
frigeration cycles. Principles of air condi-
tioning with emphasis on thermodynamic 
processes involving air-water vapor mix-
tures. 
427. HEATING AND AIR CONDITIONING 
DESIGN. 
(2-6) Cr. 4. S. 
Prerequisite: 426. 
Design and layout of heating, ventilation 
and air conditioning systems 
428. REFRIGERATION. 
(3-0) Cr. 3. S. 
Prerequisite: 426. 
Fundamentals of vapor compression re-
frigeration; multi-pressure cycles. Absorp-
tion refrigeration. Air cycles. Hefrigerants 
Cryogenics Steam jet refrigeration Ther-
moelectric cooling. Reversed cycles. 
429. INTERNAL COMBUSTION ENGINE 
DESIGN. 
(2-6) Cr. 4. S. 
Prerequisite: 423, 445. 
Design and layout of a high-speed internal 
combustion engine of carburetlon or deisel 
type. 
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440. FUELS AND COMBUSTION. 
(4-0) Cr. 4. F.W.SSI. 
Prerequisite: 322. Credit or classification 
in Chern. 381. 
:-...; ature, occurrence and use offuels. Material 
and energy balances for combustion pro-
cesses. Thermochemistry of combustion 
processes. Chemical equlllbrium of reactive 
gas systems. Gas turbine and engine cycles. 
442. HEAT POWER LABORATORY. 
(1-6) Cr. 3. W.S. 
Prerequisite: 343, 425, 440. 
Determination of the performance character-
istics of boilers, turbines, engines, refrigera-
tion and air conditioning equipment using 
standard test code procedures. 
444. STEAM POWER PLANTS. 
(3-0) Cr. 3. W.S. 
Prerequisite: 425, 440. 
Thermodynamics and performance of 
boilers. turbines; pumps. heat exchangers, 
and other power plant equipment. J<;fnciency 
and economy of modern stations and their 
cycles. 
445. INTERNAL COMBUSTION ENGINES. 
(3-0) Cr. 3. W.S.SSI. 
Prerequisite: 440. 
General princirles, thermodynamics, and 
performance o carburetion and fuel-injec-
tion engines. Characteristics of fuels. 
448. STEAM POWER PLANT DESIGN. 
(2-6) Cr. 4. S. 
Prerequisite: 444. 
Principal and auxlllary equipment for 
power, heating, and pumping plants. Cool-
ing towers, boiler water treatment, principles 
of plant design. 
487. SPECIAL PROBLEMS. 
Cr. 3 to 5. F.W .S. 
Prerequisite: Senior classification. 
Investigation of topic holding special in-
terest of student. Comprehensive report re-
quired. Election of course and toplc must 
be approved by department head. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates • 
501. ENGINEERING MEASUREMENT, I. 
(3-0) Cr. 3. F. 
Prerequisite: Permission of instructor. 
Techniques for the analysis and interpreta-
tion of experimental data. Treatment of 
errors, planning of experimental programs.. 
502. ENGINEERING MEASUREMENT II. 
(3-0) Cr. 3. W. 
Prerequisite: 501 . 
Instrumentation and auxlllary equipment 
for the measurement of experimental quanti-
ties. Arplication of mechanical, electrical and 
optica systems in obtaining accurate and 
reliable results. 
513. LUBRICATION AND FRICTION. 
(4-0) Cr. 4. W. 
Prerequisite: 317, 424. 
Theories of lubrication and friction and 
their application to design. 
515. ADVANCED DESIGN. 
(4-0) Cr. 4. W. 
Prerequisite: E.M. 514. 
Experimental, empirical and rational meth-
ods of analysis and synthesis in the solution 
of advanced design problems. 
516. ADVANCED KINEMATICS OF 
MECHANISMS. 
(3-0) Cr. 3. F. 
.,._erequlsite: 318. 
Analysis of simple and complex mechan-
isms. Goodman s and Carter's methods; 
auxiliary-point and normal acceleration 
methods. Advanced kinematics or plane 
motion; Euler-Savory equation, inflection 
circle, polode curvature, cubic or stationary 
curvature. 
517. KINEMATIC SYNTHESIS OF 
MECHANISMS. 
(2-0) Cr. 2. W. 
Prerequisite: 516. 
Synthesis of mechanisms; graphical, ana-
lytical and graphical-analytical methods. 
521. INTERMEDIATE TOPICS IN 
THERMODYNAMICS. 
(3-0) Cr. 3. S. 
PrerequlsHe: 322 or 344. 
Students may not receive credit ln both 521 
and 621 . General equations for properties 
of the pure substance. Third law and ab-
solute entropy. Heal gas t>quations of state. 
Processes involving real gas effects. 
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523. THERMODYNAMICS OF 
COMPRESSIBLE FLOW I. 
(4-0) Cr. 4. F. 
Prerequisite: 321 or 344,424 or E.M. 378. 
Thermodynamics of high velocity flow with-
in enclosed channels. Basicone-dimensionai 
flow relations. The Mach parameter. Effects 
of friction and plane shocks. Fanno and 
Hayleigh lines, diabatic flow. Theory and 
use of gas tables. 
524. THERMODYNAMICS OF 
COMPRESSffiLE FLOW II. 
(Aero.E. 524) (4-0) Cr. 4. W. 
Prerequisite: 523. 
(;eneralized one-dimensional steady internal 
flow. Theory of one-dimensional unsteady 
compressible flow. Two and three-dimen-
sional compressible Internal flow. Analysis 
and design of ducts, annuli, nozzles. Real 
fluid effects including boundary layer 
separation. 
525. HEAT TRANSFER. 
(4-0) Cr. 4. W. 
Prerequisite: 425 or equivalent. 
Intermediate-level treatment of heat trans-
mission by conduction, convection and 
radiation. 1 ntended for those who require 
a general coverage of theory and methods 
but whose primary research interests are 
In other areas. 
540. ADVANCED COMBUSTION. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 440. 
Theories of the mechanism of combustion. 
Flame speed and propagation. Explosive 
llmlts of fuel-air mixtures. Nozzles and flow 
passages for chemically reacting gases. Fur-
nace name temperatures 
541. 542, 543. ADVANCED AERODYNAMICS. 
(Aero.E. 541, 542, 543) See Aerospace 
Engineering. 
544. PRINCIPLES OF TURBOMACHINERY. 
(4-0) Cr. 4. S. 
Prerequisite: 523. 
Energy transfer, flow of fluids in turbo-
machinery. Application of the principles of 
fluid mechanics, thermodynamics, and aero-
dynamics to the design and analysis of 
pumps, compressors, and turbines. 
545. FLIGHT PROPULSION SYSTEMS. 
(Aero.E. 545) (3-0) Cr. 3. F. 
Prerequisite: 523, 544 or Aero. E. 413. 
Analysis and selection of propulsion systems 
for flight vehicles. Optimization of com-
ponents and design parameters for atmos-
pheric flight ana for power and thrust 
generation In space. 
549. EXPERIMENTAL GAS DYNAMICS AND 
SHOCK TUBE THEORY. 
(Aero.E. 549) 
(2-3) Cr. 3. S. 
Prerequisite: 524 and permission of instruc-
tor. 
Theory of shock tube operation for the pro-
duction of shock waves with theconespond-
ing high-temperature, high-velocity gas 
flows. Instrumentation for the measurem.ent 
of thermodynamic properties, heat transfer, 
shock-wave velocity and boundary-layer 
phenomena In shock tubes. 
571,572, 573. ADVANCED FLUID 
MECHANICS. 
(E.M. 571, 572, 573) See Engineering Me-
chanics. 
587. SPECIAL TOPICS. 
Cr. 2 to 8. F.W.S. 
I nvestigatlon of problems of special interest 
to graduate students in mechanical engi-
neering. Election of course and problem 
must be approved in advance. 
A. Special course study. 
B. Independent Uteratu re Investigation. 
Comprehensive report required. 
• An undergraduate student must have an all-
university average of at least 2.5 In order to 
enroll in any 500 Mechanical Engineering course. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
600. ADVANCED MACHINE DESIGN. 
(3-0) Cr. 3. S. 
Prerequisite: Permission of instructor. 
M athematlcal and experimental analysis 
of problems In field of dynamics of ma-
chinery, stress analysis, and vibration. 
Choice of work any quarter determined by 
aptitudes and Interests of class. 
610. DYNAMICS OF FLUID CONTROL 
SYSTEMS. 
(3-0) Cr. 3. S. 
'Prerequisite: 411, 424. 
Dynamical characteristics of fluid control 
systems and elements. 
620. SEMINAR. 
(1-0) Cr. 1. F. 
621, 622. ADVANCED ENGINEERING 
THERMODYNAMICS. 
(4-0) Cr. 4 each. 621: W.; 622: Alt. S. 
Offered 1969. 
Prerequisite: Permission of instructor. 
Fundamental concepts of thermodynamics, 
thermodynamic laws, temperature, entropy, 
general thermodynamic equations, proper-
ties of steam, availabUlt:y, equilibrium. 
Thermodynamics of thermoelectricity. Spe-
cial topics. 
623,624. MAGNETOFLUIDMECHANICS AND 
PLASMA DYNAMICS. 
(Aero.E. 623, 624) See Aerospace Engi-
neering. 
625. ADVANCED HEAT TRANSFER I. 
(3-0) Cr. 3. Alt. F. Offered 1968. 
Prerequisite: 425 or equivalent. 
Techniques for the analysis of problems 
Involving steady-state and transient heat 
conduction. 
626. ADVANCED HEAT TRANSFER II. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 425 or equivalent. 
The boundary layer concept and its relation 
to convective heat transfer. Methods for 
analysis of the convection process in closed 
conduits and in flow past immersed bodies. 
627. ADVANCED HEAT TRANSFER Ill. 
(3-0) Cr. 3. Alt. S. Offered 1969. 
Prerequisite: 425 or equivalent. 
Transfer of energy by thermal radiation. 
642. ADVANCED PROBLEMS IN 
TURBOMACHINERY. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 542. 
Three-dimensional flow In turbomachinery. 
Blade selection and passage layout. Anal-
ysis of experimental results with special 
emphasis on real fluid effects and off-design 
performance. 
650. FLUID MECHANICS SEMINAR. 
(Aero.E. 650, E.M. 650) 
(1-0 to 3-0) Cr. I to 3 each time taken. 
655. RESEARCH. 
METALLURGY 
Metallurgy 399 
r.-erequlslte: Permission of Instructor. 
Special topics of current research Interest 
to students and staff of departments con-
cerned. 
.John F. Smith, Ph.D., Chairman of Department 
Professors: 0. :'-Jorman Carlson, Ph.D.; Premo Chiotti, Ph.D.; David T. Peterson, Ph.D.; 
Frank H. Spedding, Ph.D.; Harley A. \\'ilhelm, Ph.D. 
As.•;ocwte Professors: Chih V\7• Chen, Ph.D.; Karl A. Gschneidner, .Jr., Ph.D.; \\'illiam L. 
Larsen, Ph.D.; Marion J. Marcinkowski, Ph.D.; .John D. Verhoeven, Ph.D. 
Assrstant Professors· Francis X. Kayser, Sc.D.; .John \\'. Patterson, Ph.D.; Tom K Scott, 
Ph.D.; Rohit K. Trivedi, Ph.D. 
Instructor: Donald M. Bailey, M.S. 
Opportunities for Undergraduate Study 
A student interested in the area of metallurgy can pursue studies leading to the degree 
Bachelor of Science in either the College of Engineering or the College of Sciences and 
Humanities. 
For an undergraduate curriculum in metallurgy, see Col/PI{eof Eni.JmeP.rllll(. Curricula. 
To best prepare the student to meet the challenges of this broad field the engineering 
curriculum in metallurgy is based on a core of courses in chemistry, physics, mathematics 
and metallurgical engineering principles. A wide choice of electives makes it possible for 
the student, in consultation with his adviser, to develop a program which best fits his 
particular interests and aptitudes. The curriculum is designed to permit specialization in 
mechanical, chemical, or physical metallurgy through the choice of electives in the third 
and fourth years. Elective programs should complement the core curriculum avoiding 
undue specialization or aimless diversification. 
The metallurgist finds opportunities in many industries such as the metal producing, 
refining and processing industries or those which utilize metals such as the automotive, 
aircraft, utilities, electronic, oil refining and farm implement industries. He may choose 
to work in the areas of production, sales or research. The demand is particularly high for 
metallurgists with training beyond the Bachelor's degree. Students interested in teaching 
or research in metallurgy should seriously consider graduate study. 
For an undergraduate curriculum in sciences and humanities, with a major in metal-
lurgy see Scwnces and Humamltes. Curnculum. Students in this curriculum usually will 
include the following basic courses: 201, 202, 203, 301, 302, 303, 305, 306, 307, 401, 
402, 403, 421, and 9 additional credits in courses numbered 400 or above. As supporting 
work undergraduate majors find the following courses desirable: Math. 110, 111, 112, 
213, 321, 410; Physics 221, 222, 223, 301, 302, 303; Chern. 101, 102, 103, 321, 32-2, 
323. These lists of courses are not regarded as statements of fixed requirements or as 
complete outlines of work necessary for the major. Students will plan their complete pro-
grams according to their individual needs with the help of their advisers. 
Opportunities for Graduate Study 
Advanced work leading to the degrees Master of Science and Doctor of Philosophy 
in metallurgy is provided, and minor work is offered students taking major work in other 
departments. 
Prerequisite to graduate study in metallurgy is completion of an undergraduate cur-
riculum in metallurgy or metallurgical engineering or in a closely allied field such as 
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materials engineering or science, physics, chemistry, ceramic engineering, chemical engi-
neering, or mechanical engineering. Students majoring in metallurgy will usually choose 
supporting course work in these or similar allied fields. 
Excellent facilities are provided by the I >epartment of :\1etallurgy and the Institute 
for Atomic Hesearch for investigations in theoretical and applied fields of metallurgy. 
Courses open to graduate students for minor credit only· 301, 302, 303, 305, 306, 
307,401,402,403,408,410,421,431,433. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
I 00. TECHNICAL LECTURE. 
( 1-0) Cr. R. S. 
Introduction to the metallurgical profession. 
Career opportunities and requirements 
201. 20'2. 203. INTRODUCTORY 
METALLURGY. (3-0) Cr. 3 each. Yr. 
Prerequisite: Chern. 103. 201 Is nut pre-
requisite to 202. 
201 c kcurrence and preparation of metals. 
stoichiometry. and material balances ..,totes 
of aggregation and microstructure 202 
I ntroductlon to types of bonding, crystal 
structure of solids, crystalline imperfections 
and their effect on properties. \1echanlsms 
of deformation. 203 \1echanical properties 
of metals and testing procedures, metal pro· 
cessing techniques, alloying principles and 
engineering applications. 
231. METALLURGY FOR ENGINEERS. 
(3-0) Cr. 3. W .S. 
Prerequisite: Chern. 102. Math. 111. 
I ntroductlon to atomic bonding. structure 
of crystals and polycrystalline aggregates. 
deformation of solids, phase equilibria and 
transformations. Appllcations to the engi-
neering properties of metals. For students 
not majoring in metallurgy 
301. 302. 303. PHYSICAL METALLURGY. 
( 3-0) Cr. 3 each. Yr. 
Prerequisite: 203, classlfkatlon In Chern. 
:i21. 
30 I ~tereography. x-ray diffraction, basic 
dislocation theory, deformation of metals 
302 (;rain boundaries, grain growth, 
vacancies, diffusion, nucleation. solidlftca-
tlon, recovery and recrystallization 303 
..,olld solutions. precipitation hardening. 
twinning and martensite reactions, trans-
formation kinetics, strengthening processes. 
305,306,307. PHYSICAL METALLURGY 
LABORATORY. 
(0-6) Cr. 2 each. Yr. 
To be taken concurrently with sequence 
301, 302, 303 Experiments In x-ray dlf· 
fraction, measurement of physical proper-
ties, pyrometry, heat treatment, metallo-
graphy, mechanical testing. 
401. 402.403. ENGINEERING 
METALLURGY. 
(3-0) Cr. 3 each. Yr. 
.,rerequiRitt-: :i03. 
40 I, 402. Application of phenomenological 
elastic and plastic deformation concepts to 
metallurgical problems and operations such 
as forming, mechanical failures, creep, 
fatigue and fractures. 403 ( ·asting, joining, 
powder metallurgy, surface treatment, re-
sidual stresses. 
408. METALLOGRAPHY. 
( 1-6) Cr. 3. S. 
Prerequisite: 305. 
c lptical principles and use of the metal-
lurgical microscope. Theory and practice 
of specimen preparation. <~ualitative and 
quantative interpretation of observed struc-
tures 
410. PHYSICAL METALLURGY. 
(4-0) Cr. 4. F. 
Prerequisite: Permission of Instructor. 
r\n introduction to physical metallurgy for 
advanced students in science or engineering 
who have nttle or no prior preparation in 
metallurgy. :'\ot open for credit to students 
majoring in metallurgy. 
421. METALLURGICAL 
THERMOCHEMISTRY. 
(3-0) Cr. :i. W. 
Prerequisite: Chern. 323. 
Application of thermodynamics to metal-
lurgical processes. 
4:il. PHYSICAL METALLURGY. 
(4-0) Cr. 4. F.W. 
Prerequisite: Chern. 323 or 381. 
Fundamentals of physical metallurgy, 
atomic and crystal structure, rhase dia-
grams, physical and mechanica behavior. 
corrosion, diffusion, recrystallization, solid 
state phase transformation. :--.:ot open for 
credit for students majoring in metallurgy. 
4:J3. METALLURGICAL ENGINEERING 
DESIGN. 
(3-0) Cr. 3. S. 
Prerequisite: 402. 
l'he application of physical, chemical, and 
mechanical metallurgical principles to the 
design of metal parts and processes 
450. SPECIAL PROBLEMS. 
Cr. arr. F.W.S. 
Prerequisite: Junior classification. 
Investigation of individual research prob-
lems or special topics with approval of 
adviser. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
510. 5t 1. ADVANCED PHYSICAL 
METALLURGY. 
(3-0) Cr. 3 each. W.S. 
Prerequisite: 303 or 410. 
l'oint defects, nucleation and growth, solid 
state reactions, diffuslonless transforma-
tions. Applications of principles to processes 
occurring in metals. 
512. INTRODUCTORY METAL THEORY. 
(3-0) Cr. 3. F. 
Prerequisite: Credit or classification in Math. 
410. 
Free electron theory and band theory. Bril-
louin zones and Fermi surfaces, electronic 
conductivity and scattering processes, mag-
netic behavior, electronic and lattice heat 
capacities, cohesion and elastic constants. 
532. STRUCTURE AND PROPERTIES OF 
STEEL. 
(3-0) Cr. 3. S. 
~requisite: 303, 410 or 431. 
Application of fundamental concepts of 
phase transformations, mechanical be-
havior and heat flow to the problems of 
heat treatment and selection of steels. 
540. THEORY OF DISLOCATIONS. 
(3-0) Cr. 3. F. 
Prerequisite: Credit orclasslflcatlon In Math. 
410. 
Theoretical analysis of whole, partial, and 
twinning dislocations; relations to stacking· 
fault energy. Interactions of dislocations 
with dislocations and point imperfections. 
Low and high angle boundaries. Forma. 
tion and multiplication of dislocations. Dis-
locations in crystal structures and crystal 
growth. Elementary strengthening mechan-
isms. 
541. APPLICATIONS OF DISLOCATION 
THEORY. 
(3-0) Cr. 3. S. 
Prerequisite: 540. 
Application of Thompson tetrahedron to 
dislocation Interactions during plastic flow 
of crystals. l>islocatlon theories of work 
hardening In single and polycrystals as 
related to strain, strain rate, temperature 
and structure. Mechanisms of fracture, fa-
tigue and creep. 1-;ffect of dislocations on 
internal friction, preferred orientation, mag-
netic behavior and superconductivity. 
555. X-RAY DIFFRACTION AND 
METALLOGRAPHY. 
(3-0) Cr. 3. W. 
Prerequisite: 303 or 410. 
I ntroductlon to the theory of x-ray and 
neutron diffraction, symmetry operations, 
space grours, and reciprocal lattice. Inter-
pretation o Laue and powder patterns and 
their application to precise lattice para-
meters, determination of simple crystal 
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structures, phases, orientation texture,graln 
size and strain, and to the study ofmagnetlc 
phenomena, alloy theory, ordering and 
other physical properties. 
557. X-RAY DIFFRACTION AND 
METALLOGRAPHY LABORATORY. 
(0-6) Cr. 2. S. 
Prerequisite: 555. 
Experiments In x-ray dlfTractlon and metal-
lography which deal with the operation of 
x-ray equipment, prepamtion of samples, 
taking and analyzing powder patterns, 
orientation of single crystals by Laue 
method and determination or textures. 
561. PRINCIPLES OF CHEMICAL 
METALLURGY. 
(3-0)Cr.3.F. 
Prerequisite: Chern. 323. 
Occurrence and production of metals, .In-
cluding the less common metals. Analysis 
of the economic, stoichiometric and thermo-
dynamic principles In chemical metallurgy. 
562. 563. METALLURGICAL 
THERMODYNAMICS. 
(3-0) Cr. 3 each. 562: F: 563: W. 
Prerequisite: Chern. 323. 
The apfUcation of thermodynamics to the 
study o metals, heterogeneous equlllbria In 
alloy systems, thermodynamic properties 
of Uquld and soUd solutions ant:l relation 
to the phase diagram, surfaces and defects 
In solids. Determination or thermodynamic 
properties. 
571. CORROSION AND OXIDATION. 
(3-0) Cr. 3. F. 
Prerequisite: 51 0 or 303. 
A study of the origin, development, and 
current applicability of theories of corrosion 
and oxidation of metals. 
594. SPECIAL TOPICS IN METALLURGY. 
Cr. arr. Offered on request. 
Prerequisite: Permission of Instructor. 
Topics of current Interest In metallurgy. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
610,611. ALLOY THEORY. 
(3-0) Cr. 3 each. Alt. F. 610 offered 1968: 
6 I 1 offered 1967. 
Prereq u lslte: 51 2 . 
<'oheslon and bonding In matter; their re-
lationship to structure, thermodynamics, 
other physical properties, and the factors 
affecting alloying behavior of metals. 610 
Emphasis on solid solutions and liquid 
alloys. 611 Emphasis on lntermetallic 
phases. 
640. OBSERVATIONS OF DEFECTS IN 
CRYSTALS. 
(3-0) Cr. 3. Alt. F. Offered 1968. 
Prerequisite: 541 . 
<luantltatlve application of kinematic and 
dynamic theories of electron diffraction con-
trast to the study of defect substructures 
such as various dislocation, stacking fault 
and magnetic domain configurations as 
well as precipitation, order-disorder, and 
recrystallization phenomena. !\1olre effects. 
( )ther techniques for observation of imper-
fections. Emphasis wlll be placed on metals 
and alloys. 
655. X-RAY SCATTERING FROM CRYSTALS. 
(3~) Cr. 3 each time taken. Alt. S. Of-
fered 1969. 
Prerequisite: Math. 322,410. 
Absorption, dispersion, polarizatlon,refrac-
tlon and scattering of X.rays Application 
in studies of metals ~elected topics, 
lncludlng temperature diffuse scattering, 
short- and long-range order, faulting In 
cold-worked metals, extinction effects. dy-
namical theory of diffraction. 
661. KINETICS OF METALLURGICAL 
REACTIONS. 
(2·0) Cr. 2 each time taken. Offered on 
request. 
Prerequisite: 563. 
:":ucleatlon and growth. phase transforma-
tions and precipitation reactions, creep, dif-
fusion In Ionic solids and fused salts. 
662. ADVANCED METALLURGICAL 
THERMODYNAMICS. 
(2-0) Cr. 2 each time taken. Offered on 
request. 
Prerequisite: 563. 
Thermodynamics of Irreversible processes; 
current research on the application of ther-
modynamcis to physical metallurgy. 
665. DIFFUSION IN SOLIDS. 
(3-0)Cr.3.Ait.S.Oflered 1967. 
Prerequisite: 511. 
I ntroductlon to absolute rate theory and 
the concept of the activated state. :\lechan-
isms of dlfTuslon In crystalline, llquld and 
gaseous states. 1-"lck's l.aws of dlffusion nnd 
their commonly used .tolutlons. Hate laws 
and mechanisms ofheterogeneous reactions. 
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691. METALLURGY SEMINAR. 695. RESEARCH. 
Cr. arr. F.W.S. 
MUSIC 
~. Laurence Burkhalter, l'h .I>., Head of Department 
Professors: Alvin H. J<:dgar, D.Mus.; Frank A. Piersol, M.A. 
AssoctateProfessors: Richard Koupal, M . .M.; llza Niemack; Ira Schroeder, B.Mus. 
Asststant Pro{Pssors: Carl 0. Bleyle, :\1.:\1.; !\tax \'. Exner, :\LA.; David ~- Kaiserman, 
M.S.; W. Douglas Pritchard, D.Mus.A.; Frantisek Smetana. 
Instructors: Gary Behm, M.A.; ,Jane Ann Henry, M.M.; Ann Heiserman, M.A.T.; Sonia 
Kalserman; Paul Renick, M.M.; Nella Sue Wilimek, M.M.E. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in sciences and humanities, major in music, leading 
to the degree Bachelor of Science, see Col/e~e of Sctences and Humamtzcs. Curncula. 
The music major requires 44 credits in music, plus the attainment of specified standards 
in performance repertoire and technique. Students will be accepted as a major after ex-
amination by the Department of J\.lusic as indicated below. Options allow emphasis on 
( 1 ) preparation for teaching positions or ( 2) greater concentration on performance styles 
and musicological aspects of music. Specific requirements are as follows: 
1. All music majors will present 29 credits in haste mustc. to include 12 credits in 
harmony, !\tusic 201, 202, 203; 6 credits in practical theory, :\lusic 304, and 305 or 
306; 9 credits in music history, :\lusic 355, 356, 357; and 2 credits in conducting, 
:\1 usic 361, 362. 
2. 15 credits will be selected for soectal r•nwhasts in Option I or Option II as follows: 
Ootwn I. Mustc Educatwn. Students desiring to teach vocal or instrumental music 
must apply to and be accepted by the Department of :\lusic and the l'niversity Com-
mittee on Teacher Education. Students who complete requirements for the major as 
well as those listed for teacher certification will be recommended for the Iowa Pro-
fessional Certificate. Endorsement may be obtained for teaching elementary-secondary 
music (kindergarten and grades 1 through 14 ). 
Courses in this option should include 9 credits in music education, :\lusic 363, 365 
and 366. Students preparing to teach instrumental music will also complete at least 
4 credits in practicum, 1\lusic 367, 368, 369. Electives in music should be chosen to 
complete the 15 music credits in this option. 
Hequirements for secondary education will include 6-12 credits in student teaching. 
Education courses will apply as one area of minor study. The second minor area should 
meet individual interests, usually in the humanities. Suggested minors: English, foreign 
languages, history, literature, and philosophy. 
Ootwn II. Music LilPraturP and ?Prformance. Preparation for graduate study or for 
positions in church music, musicology, theory or performance assumes a high standard 
of musical achievement and may require study beyond the usual four-year academic 
calendar. See paraf{ravh 3 bPiou• Courses in this option will include 9 credits in music 
literature selected from Music 371, 373, 374, 376 and 390C or 3900, and 6 credits 
in Music 3908, Special Topics in Music Theory. 
!\1inors should be selected to increase historical and artistic perspective. Courses in 
foreign languages, history, literature, philosophy are important. Vocalists will be ad-
vised to give emphasis to languages. 
3. Proficiency in music repertoire and technique will be determined by departmental ex-
amination as follows: 
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a. Acceptance e.xammatwn. To be accepted as a music major in either option the 
student must demonstrate rhythmic and tonal dependability in at least one per-
forming medium. Applicants will be tested in aptitude, hearing and interest; results 
will be used in advising the student as well as in determining his acceptability. 
Students who have not studied or participated in music in high school or previous 
college years should not choose music as a major. 
The acceptance examination will be given by members of the Department of Music 
faculty on an appointment basis during summer orientation or during the week 
preceding the opening of classes for any quarter. Students should requPst this e.x· 
ammatwn 111 the Department of Mustc o((tcp heforP dectdinl:( o11 the music ma10r. 
b. Contmuation e..>.:ammatwn. To be approved for continuation as music majors on 
the junior level and beyond, students must pass a continuation examination ln 
repertoire and technique (normally at the end of the sixth quarter). This examination 
will establish 
( 1) Ability to use the keyboard instruments as a study and teaching tool. 
( 2) Acceptable solo ability in at least one instrument or voice, including under-
standing of performance technique. 
Students who meet these requirements will be approved to continue the major. Only 
those who show outstanding ability should continue in Option I I. 
c. Graduatwn proficiency. To be recommended for graduation with a major in music, 
students should demonstrate mature acquaintance with performance styles, technique 
and repertoire. 
Students emphasizing music education must show, in the appropriate area, under-
standing of: 
( 1 ) \' ocal production, voice testing and problems of the untrained voice, or 
( 2) Performance and teaching techniques in at least two instrumental areas (wood-
winds, brass and percussion, or strings). 
All music majors will participate in departmental recitals to the satisfaction of the 
department, and will present a solo public recital during the senior year. Solo recitals 
will be presented for faculty review approximately six weeks before scheduled public per-
formance. 
:\1usic repertoire and technique requirements, although they do not offer credit, are 
of great importance in the study of music. :'\ormally students will be expected to take 
private lessons throughout their undergraduate years. In many cases additional quarters 
of performance study may be required, extending the period of undergraduate training 
beyond the usual four-year period. 
Students should register without credit for each term of private or class applied study, 
the course number to be designated by the Department of Music. Students wlll be expected 
to attain performance proficiency indicated by 400-level registration in at least one instru-
ment before graduation. Transcripts will record dates of satisfactory completion of pro-
ficiency examinations. 
All universitv studPnts are elil:(ible for membership in the per(orminl:( orl:(anizations 
umlPr the dtrPctwn of thP mustc (acultv. Mustc mc11ors should mclude at !Past 10 credits 
111 oerfornw11cP orl:(ant.Zatwns 111 tiJPtr pro~.( ram. SPlectwn (or the various bands. choruses 
and orchestras ts based upon requtrenlPnts of the parttcular orl:(ani.zation and lhP quall-
{lcutwns o( the llldll•ldual. StudPnts rPcetvP tratnlllE( 111 the shills of mustcal per(ornwncr' 
111 tlw"ie orl{am.zatwns. m the smaller ('fll·;emb{Ps and Ill class or prwate fp.<;suflS. AcadPTmc 
coun;es offer an opportumtv to cultH•atP an understandilll:( of htstoncal and theorettca/ 
O'>JJects of mustc. 
Students are urged to seek advice of the Department of Music before selecting music 
courses. Performance and listening background are considered guides in this decision. 
<·red its in music may be applied as electives in all colleges and may be selected for the 
minor at the discretion of the major department and with the recommendation of the De-
partment of :\1usic. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
IOWA STATE UNIVERSITY FESTIVAL 
CHORUS. 
I· 
Members of student body and faculty are 
eligible. Interpretation of choral work, 
secular and sacred. 
100. FUNDAMENTALS OF MUSIC. 
(3-0) Cr. 3. F.W.S. 
:--.:otation, recognition and execution of in-
tervals and rhythms, key signatures and 
scale patterns :\1 ay be advised as pre-
requisite to :\tuslc 201. 
Ill. II 2. ll:i. BANDS. 
(2·0) Cr. I each. Yr. 
llpen to all students who qualify Concerts 
und annual tour in addition to the playing 
for convocations and athletic events. 
119,219.319.419. APPLIED MUSIC. 
Cr. R. F.W.S.SSI 
One 30-minute lesson per week, minimum 
weekly practice 5 hours. Two 30-minute 
lessons per week, minimum weekly practice 
10 hours. Course number indicating pro-
ficiency level. will be assigned by the I >e-
partment of :\tuslc 
Private Instruction In instrument or voic-e 
"'ee Fees and Expenses. 
A. \'olce 
B. l.,ano 
C. Organ. 
1>. String Instruments. 
E. Band Instruments 
129. 229, 329. CLASS STUDY IN APPLIED 
MUSIC. 
Cr. R. (1-0) F.W.S. 
Prerequisite: Permission or Head or Depart-
ment or Music. 
<'lass study in instrument or voice, See 
M uslc 119. etc. for letter designation for 
various instruments. 
141, 142. 143. MEN'S GLEE. 
(2-0) Cr. I each. Yr. 
(;Iee clubs are open to all students by ap-
plication to the director Hehearsals twice 
weekly. plus Festival Chorus 
151. 152, 153. ORCHESTRAS. 
( 1-0) Cr. 1 each . Yr. 
Open to all students who qualify Concerts 
presented each quarter; annual tour fall 
quarter. 
161. 162, 163. IOWA STATE SINGERS. 
( 3-0) Cr. 1 each. Yr. 
<>pen to all students who qualify. 
201. HARMONY I. 
(4-0) Cr. 4. F. 
Prerequisite: Permission of instructor. 
Scale structure. Chord spelling. Keyboard 
facility required. 
202. HARMONY II. 
(4-0) Cr. 4. W. 
~requisite: 201. 
Harmonization and analysis. Continuation 
of Music 201. 
203. HARMONY III. 
(4-0) Cr. 4. S. 
Prerequisite: 202. 
Continuation of !\.1 uslc 20 I, 202. Includes 
creative writing. 
304. MUSICAL FORMS. 
(3-0) Cr. 3. F. 
Prerequisite: 203. 
Harmonic and formal analysis of the 
smaller forms in music; practical adaptation 
in composition. 
305. CHORAL ARRANGING. 
(3-0) Cr. 3. W. 
Prerequisite: 203. 
Principles of harmonic distribution applied 
to choral music; melodic and rhythmic prob-
lems in choral writing; practical arranging. 
306. INSTRUMENTATION. 
(3-0) Cr. 3. S. 
Prerequisite: 203. 
Transposition, ranges and use of orchestral 
instruments; practical application to com-
positions for single and combined instru-
mental choirs. 
321. 322, 323. ADVANCED ENSEMBLE. 
(3-0) Cr. 1 each. Yr. 
Prerequisite: Permission of director and de-
partment head. 
Open to a limited number of undergraduate 
and graduate students. Advanced pro-
ficiency and performing ability required. 
Designed to give the advanced student op-
portunity to perform in ensembles which 
demand a high degree of proficiency. 
354. MUSIC APPRECIATION. 
(2-1) Cr. 2. F .W .S. 
Designed to acquaint students with form 
and meaning of good music. Lectures 
demonstrated by musical selections 
355,356.357. HISTORY OF MUSIC. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 354. Should be taken in se-
quence. 
355· The history of music from ancient 
times anq extending through the Renaissance 
and baroque practice 356: The music of 
Bach and Handel, the classics, Beethoven 
and the romantics. 357: Late romantic de-
velopment and its influences in shaping 
contemporary styles. Contemporary music. 
361. CONDUCTING I. 
( 1-1) Cr. 1. F. 
Prerequisite: Permission of department head. 
Basic training in conducting and rehearsal 
techniques. Emphasis on vocal practice and 
choral literature 
362. CONDUCTING II. 
(1-1)Cr.l.W. 
Prerequisite: 361. 
Score reading. Emphasis on instrumental 
techniques. Continuation of Music 361. 
363. HISTORY AND PHILOSOPHY OF 
MUSIC EDUCATION. 
(3-0) Cr. 3. F. 
Prerequisite: Admission into teacher prep-
aration program in music. permission or 
Instructor. 
Historical development of music education 
in the l 1nlted States, current phllosophies 
and purposes of music programs in ele-
mentary and secondary schools. 
364. CREATIVE ACTIVITIES IN MUSIC. 
(3-2) Cr. 3. F.S. 
Practical acquaintance with Instruments and 
music for creative learning In music Em-
Music 405 
phasis on working with small children, 
but not limited to this age group Includes 
practical observation. 
365. MUSIC IN THE ELEMENTARY 
SCHOOLS. 
(3-0) Cr. 3. F .W .S.SSI. 
Basic techniques and material for teaching 
school music, with emphasis on elementary 
grades. Keyboard ability required. 
366. MUSIC IN THE SECONDARY 
SCHOOLS. 
(3-0) Cr. 3. S. 
Methods and materials for teaching and 
supervision of music in the junior and 
senior high schools. Preparation for direc-
tion of music as an activity. 
367. PRACTICUM IN STRING 
INSTRUMENTS. 
(2-0) Cr. 2 F. 
368. PRACTICUM IN WOODWIND 
INSTRUMENTS. 
(2-0) Cr. 2 W. 
369. PRACTICUM IN BRASS AND 
PERCUSSION. 
(2-0) Cr. 2 S. 
'Techniques and skills required for teaching 
of instruments. Jt:xaminatlon of materials 
for school use. For the instrumental music 
specialist. 
371. HISTORY OF CHURCH MUSIC. 
(3-0) Cr. 3. F. 
Prerequisite: Permission of instructor. 
Survey of the stylistic development of sacred 
music and the relationship of music to 
various theologies and liturgies. 
373. HISTORY AND PERFORMANCE OF 
OPERA I. 
(3-0) Cr. 3. F. 
Prerequisite: Permission of instructor. 
Historical study of opera. Includes prob-
lems of casting and directing, with public 
performance as cumulative project. 
374. HISTORY AND PERFORMANCE OF 
OPERA II. 
(3-0) Cr. 3. W. 
Prerequisite: Permission of instructor. 
Continuation of Music 373. Survey of 
periodic and national styles In opera 
376. ORGAN LITERATURE AND 
PERFORMANCE. 
(3-0) Cr. 3. S. 
Prerequisite: Permission of Instructor. 
H lstorical survey and practical study of 
the organ and Its literature; techniques of 
service playing. 
390. SPECIAL TOPICS. 
Cr. Var. F.W.S. 
Prerequisite: Permission of department head. 
A. Music Education. 
B. Music Theory. 
('. Music Literature. 
D. MusicHistory. 
H. Honor's Program. 
Courses are designed to meet special in-
terests of students and to fulfill Individual 
requirements In specific areas, such as ele-
mentary education. Current topics Include 
history and phllosophy of music education, 
music for the classroom teacher, funda-
mentals of music, organ llterature and per-
formance, history of church music, history 
and performance or opera. Schedule avaU-
able from Department of Music. 
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NUCLEAR ENGINEERING 
<aenn !\1urphy, Ph.D., Head of Department 
Pro(f'ssor: Donald T\1. Hoberts, Ph.D. 
Assocwte Professor: Hichard A. Danofsky, Ph.D. 
Assistant Professors: Achilles G. Adamantiades, Ph.D.; Paul W. Barcus, Ph.D.; Howard 
Bell, Ph.D.; Richard A. Hendrickson, Ph.D.; Phillip A. Loretan, Ph.D.; Benjamin M. Ma, 
Ph.D.; Alfred F. Rohach, Ph.D.; Richard 1-:. Turley, Ph.; Agust Valfells, Ph.D. 
Instructors: Michael C. J. Carlson, M.S.; Knud B. Pederson, M.S. 
Opportunities for Undergraduate Study 
Nuclear engineering is considered to be primarily a graduate program, hence the 
baccalaureate degree is not offered in this field. The undergraduate interested in a career 
in nuclear engineering is encouraged to complete a curriculum in one of the available 
fields in engineering in preparation for graduate studies in this department. 
A survey course, Nuc.E. 474, is available at the undergraduate level. 
Opportunities for Graduate Study 
Major work is offered for the degrees Master of Science and Doctor of Philosophy 
in nuclear engineering. Minor work in nuclear engineering and in engineering similitude 
is offered to students taking major work in other departments. 
Prerequisite to major work is the completion of a curriculum substantially equivalent 
to that required of undergraduate students in engineering at this institution. It is recom-
mended that students contemplating graduate studies in nuclear engineering include courses 
in modern physics, heat transfer, chemistry beyond freshman chemistry, and mathematics 
beyond differential equations as part of their undergraduate preparation. 
The foreign language requirement for the degree !\laster of Science may be waived 
upon recommendation of the head of the department. 
COURSE PRIMARILY FOR UNDERGRADUATE STUDENTS 
474. INTRODUCTION TO NUCLEAR 
ENGINEERING. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: M.E. 344, Math. 321 or per-
mission or Instructor. 
Basis and problems of nuclear power de-
velopment; considerations in nuclear reactor 
design, radiation hazards and shielding; 
use of radioisotopes in industry 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or mmor, open to 
qualified undergraduates 
500. SPECIAL TOPICS. 
(2 to 5-0) Cr. 2 to 5. F.W.S. 
501. ELEMENTS OF NUCLEAR 
ENGINEERING. 
(3-0) Cr. 3. F. 
Prerequisite: M .E. 344. 
Technical problems of nuclear power utiliza-
tion and control Shielding. Isotope utiliza-
tion. 
502. NUCLEAR REACTOR MATERIALS. 
(3-0) Cr. 3. W. 
Prerequisite: 501 and permission or In-
structor. 
Mechanical and nuclear properties of solid 
fluid and gaseous reactor materials. Radia-
tion effects. 
503. NUCLEAR REACTOR MATERIALS. 
(3..0) Cr. 3. S. 
Prerequisite: 502. 
:\.1echanlcal and nuclear properties of solid 
and fluid reactor materials. Thermal and 
structural problems in reactors. 
504. ELEMENTS OF NUCLEAR REACTOR 
DESIGN. 
( 1-6) Cr. 3. S. 
Prerequisite: Credit or classmcation in 537. 
Engineering aspects of reactor design and 
use of nuclear power 
506. ADVANCED PROPERTIES OF 
ENGINEERING MATERIALS. 
(3..0) Cr. 3. F. 
Prerequisite: E.S. 351. 
Influence of structure and environment on 
the mechanical properties of engineering 
materials. Types of Imperfections and their 
effects. { 'ontrol of properties. 
507. RADIATION SAFETY. 
(3-0) Cr. 3. W. 
Prerequisite: Permission of instructor. 
Sources and nature of radiation, measure-
ment techniques, somatic and genetic effects, 
AE(' regulations, and safety procedures. 
510. NUCLEAR RADIATION 
MEASUREMENTS. 
(I-4)Cr.3.W. 
Principles of nuclear radiation detection and 
measurement. ionization chambers, propor· 
tional counters, geiger tubes. l'ountiog cir· 
cuits Applications to engineering problems. 
511. NUCLEAR FUELS AND WASTES. 
(Chem.E. 511) (3-0) Cr. 3. S. 
Prerequisite: Permission of instructor. 
Preparation of reactor fuels and handling 
of radioactive wastes. 
512. REPROCESSING NUCLEAR FUELS. 
(Chem.E. 512) (3-0) Cr. 3. SS. 
Prerequisite: 511 . 
Principles of nuclear reprocessing methods. 
524. NUCLEAR POWER ECONOMICS. 
(3-0) Cr. 3. S. 
Prerequisite: 501 . 
1-:conomics of direct-cycle and indirect-cycle 
nuclear reactor systems, fuel cells, direct 
conversion. Comrarisons with wind, tidal, 
solar, geotherma , hydrothermal and fossil 
fuels Direct secondary effects. 
534. REACTOR STRESS ANALYSIS. 
(3-0) Cr. 3. 
Prerequisite: E.M. 324, Math. 321. 
Analysis of stresses in reactor elements and 
structures. Thermal stresses in fuel elements 
and reactor vessels. Design of containment 
structures 
535. NUCLEAR PHYSICS FOR 
ENGINEERS. 
(4-0) Cr. 4. F. 
Prerequisite: Math. 321, Phys. 223. 
Atomic and nuclear structure, introduction 
to quantum theory, fundamental particles; 
Isotopes; alpha, beta and gamma radiation. 
536. 537. ELEMENTARY REACTOR THEORY. 
(3-0) Cr. 3 each. W.S. 
Prerequisite: 535 or Phvs. 483 or 593, 
Math. 322. 
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lliffusion of neutrons, homogeneous and 
heterogeneous reactors, reactor control, per-
tu rbatlon theory and transport theory. 
540. ANALYSIS OF DYNAMIC SYSTEMS. 
(3-2) Cr. 4. F. 
Prerequisite: E.M. 344. Math. 321. 
I )ynamlc performance of engineering sys-
tems with emohasls on aoerlodlcconditions. 
Transient response of open-loop and closed-
loop systems. Dynamic performance of me-
chanical, fluid and electrical components. 
l'se of analog computer to obtain dynamic 
response. 
541. 542. 543. REACTOR LA BORA TORY. 
(1-6) Cr. 3 each. F.W.S. 
Prerequisite: 510. 
l.aboratory problems involving the nuclear 
reactor. 
554. RADIOISOTOPES IN ENGINEERING. 
(2-4) Cr. 4. F. 
Prerequisite: Permission or Instructor. 
l'rlnclples of Industrial utilization of radio-
Isotopes and applications In engineering. 
561. 562. NUCLEAR REACTOR DYNAMICS. 
(3-2) Cr. 4 each. W.S. 
Prerequisite: 537, 540. 
Principles of reactor control and operation. 
Heactor kinetics with tlme varying Inputs, 
the reactor as a control ·element, reactor 
performance In a power plant system, 
stochastic methods for measurements of 
reactor parameters. 
566. NUCLEAR SAFETY. 
(3-0) Cr. 3. S. 
Prerequisite: 561 . 
A E< · regulations, safety analyses, assess-
ments of magnitudes and consequences or 
nuclear Incidents. Heactor siting, safe-
guards, containment. 
571.572. THERMONUCLEAR THEORY. 
(3-0) Cr. 3 each. W.S. 
Prerequisite: 536. 
Principles of thermonuclear reactions and 
their control. Plasma stability. Applications. 
581. 582.583. REACTOR ANALYSIS. 
(3-0), (2-2), (2-2) Cr. 3 each. F.W.S. 
Prerequisite: 537, Math. 408. 
Application of numerical analysis tech-
niques to thermal and fast reactorsv 
COURSES FOR GRADUATE STUDENTS, maior or minor 
600. RESEARCH. 
602. RADIATION SHIELDING. 
(3-0) Cr. 3. 
Prerequisite: 504. 51 0. 536. 
Design of shielding systems for protection 
against gamma rays and neutrons. Ap-
plications to nuclear reactors, cooling sys-
tems, processing equipment and other engi-
neering units. 
611.612.613. ADVANCED REACTOR 
THEORY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 537. 
Advanced theory of nuclear reactors 
620. SEMINAR. 
(2-0) Cr. 2. F. 
Prerequisite: Permission of Instructor. 
Current literature In nuclear engineering. 
624. ADVANCED NUCLEAR ENGINEERING. 
(2-2) Cr. 3. F. 
Prerequisite: 504 or permission oflnstructor. 
Exploitation of new concepts In nuclear 
engineering. Heactor systems, thermonu-
clear developments, fission, fusion and 
mass-energy transducers. 
651, 652. 653. INTERACTION OF 
MATERIALS AND RADIATION. 
(3-2) Cr. 4 each. Yr. 
Prerequisite: 502. 536. 
I nteractlon between alpha, beta, gamma 
and neutron radiation and materials; ab-
sorption and scattering processes, Influence 
on properties, shielding. 
684. 685,686, 687. SIMILITUDE IN 
ENGINEERING. 
(2-2) Cr. a each. F.W.S.F. 
Prerequisite: Permission of Instructor. 
Principles of dimensional analysis and their 
application to design or models. Design, 
testing, and Interpretation of models. True 
and distorted models, linear and non-linear 
models, analogies. Applications. 
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OFFICER EDUCATION PROGRAMS 
Iowa State University has officer education programs in the following branches of 
the military service: Army, Navy, and Air Force. 
The University changed from compulsory HOTC to voluntary ROTC when it was 
recognized that the philosophy toward ROTC had changed through the years. Basic ROTC 
was no longer considered by the Department of Defense as needed to help prepare a large 
number of men for military service in the event of emergency. The concept of basic ROTC 
had changed to be a prerequisite for officer education. The present purpose of advanced 
ROTC is that of preparing officers to serve in military forces following graduation rather 
than merely holding a reserve commission in the event of emergency. The Navy and 
Air Force in particular are requiring a period of commission service long enough to 
encourage the officers to make a career of military service. Although the Army continues 
to require only two years of active duty, it still expects to recruit a high proportion of its 
career officers from ROTC graduates. Consequently, Iowa State University views ROTC 
as preparation for a career, or partial preparation for a career, since each graduate will 
spend two or more years in military service. 
ROTC is recognized as a subject matter area of specialization because of its growing 
importance in career planning. Three categories of credit allocation are now recognized: 
I. A student may major in NROTC in the College of Sciences and Humanities 
by applying 30 credits toward the major. Six credits of basic ROTC may be applied 
toward the elective requirement. 
I I. In colleges where minors are part of the curriculum 18 credits of ROTC may 
be applied toward the minor. Six credits of basic ROTC may be applied toward the elec-
tive requirement. 
II I. If a student does not select ROTC as a major or a minor, ROTC credits may, 
at the discretion of the college and the department, be applied toward the elective require-
ment. 
AIR FORCE AEROSPACE STUDIES 
Lt. Col. Paul W. Von Wiedenfield, B.A., Head of Department 
Assistant Professors: Capt. John D. Flood, M.A.; Capt. ,James L. Lee, Jr., B.A.; Capt. 
Donald E. Thompson, B.B.A. 
Instructors: T.Sgt. Joseph H. Blevins; S.Sgt. James P. Theisen; S.Sgt. James L. Zabukover. 
Opportunities for Undergraduate Study 
Iowa State University, a land-grant institution, has offered courses in AF ROTC since 
1946. It is a voluntary program. All physically qualified male students are eligible and 
encouraged t-o enroll toward gaining an officer's commisssion. 
The mission of the AFROTC is to produce officers of appropriate quality to satisfy 
stated Air Force officer requirements. The objectives of the AFROTC are: 
a. To provide education that will develop skills and attitudes vital to the career 
professional Air Force officer. 
b. To qualify for commissions those college men who desire to serve in the United 
States Air Force. 
The first two years of A F' HOTC consists of the general military course; the lasl two 
years constitute the professional officer course. The general military course places special 
emphasis on personal development and practical military instruction ( Leadership Lab-
oratory) to develop qualities that are essential to the professional Air Force officer. A 
six-week Officer Basic Military Training Course (OBMT) conducted at an Air Force base 
between the sophomore and junior years may be substituted for the two-year general 
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military course on campus. Students who desire to substitute the six-week OBMT for the 
general military course on campus will be given physical and mental examinations by the 
Air Force during their sophomore year in order to qualify for this training. While under-
going OBMT cadets are paid $78 per month plus travel expenses and are furnished hous-
ing and meals. General military training, either on campus or OBMT at an Air 1-""orce 
base, must be completed as a prerequisite for entry into the professional officer course. 
All cadets must meet certain mental, physical and moral standards before they are 
selected for the professional officer course. Dependent upon physical qualification, advanced 
cadets may elect a flying or non-flying category, the latter in either a technical or non-
technical field. The increasing demand for highly technical positions in the United States 
Air Force Aerospace Program is being met principally through the AFROTC. The physical 
standards for non-flying officers are lower than those for pilots and navigators so that 
students who cannot meet the physical requirements for flying still may be accepted for 
training within the non-flying categories. Regardless of category, an opportunity is afforded 
each cadet to fly in USAF aircraft and to go on field trips to various installations through-
out the United States. In addition, there is a cadet flight instruction program for seniors 
in the pilot category conducted at the Ames airport. Upon satisfactorily passing the FAA 
requirements, a cadet completing this program is eligible for a private pilot's license. 
The student is furnished a complete uniform and books while enrolled in the program. 
In the professional officer course, he is paid a retainer fee of $40 per month for a period 
of 20 months and must attend a summer training period of four weeks' duration, normal-
ly between his junior and senior years. The government pays for travel and provides 
housing and meals in addition to paying $115 per month during this training period. 
The AFROTC does not replace, supplement or parallel any other military training 
normally associated with enlistment or induction into the armed services. It is a program 
that is designed to provide a professional education for the career Air Force officer and 
to qualify for commissioning those college men who desire to serve in the Unlted States 
Air Force. Students who successfully complete the program and attain a degree will r~ 
ceive a commission as a second lieutenant in the United States Air Force. 
Additional information concerning Air Force ROTC may be obtained by writing 
the Professor of Air Force Aerospace Studies, Iowa State University. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
141, 142, 143. WORLD MILITARY 
SYSTEMS. 
( 1-1) Cr. 1 each. Yr. 
tauses of present world conflict, the role 
and relationship of mllltary power to that 
conflict, and the responsibility of an Alr 
Force officer. Factors from which differing 
political phUosophies have evolved. Ana-
lysis of the three prime political phUosophies 
wntch have guided segments ol society ln 
the twentieth century. Means that nations 
develop to pursue their objectives and how 
they confront each other in the use of these 
means. Individual military systems, with 
emphasis upon the U.S. Department of De-
fense and the U.S. Air Force. 
241, 242, 243. WORLD MILITARY 
SYSTEMS. 
(1-1) Cr. 1 each. Yr. 
~equislte: 143. 
World mUitary forces and the polltical-
milltary issues surrounding the existence 
of these forces, including the United States 
Army and the United States Navy, their 
doctrines, missions and employment con-
cepts; military forces of NATO, CENTO, 
SEA TO, and their role in free world se-
curity; military forces or the USSR, Soviet 
satellite annies, and the Chinese Communist 
anny. Analysis of the trends and implica-
tions or world military power. 
341, 342, 343. GROWTH AND 
DEVELOPMENT OF AEROSPACE 
POWER. 
(3-1) Cr. 3 each Yr. 
Prerequisite: 243. 
The nature of war; development of air 
power in the U.S.; mlsslon and organiza-
tion or the Defense Department; Air Force 
concepts, doctrine and employment; astro-
nautics and space operations; future develop-
ment of aerospace power. 
441.442,443. THE PROFESSIONAL 
OFFICER. 
(3-1) Cr. 3 each. Yr. 
Prerequisite: S43. 
Professionalism, leadership, and manage-
ment, including the meaning of proreasional-
lsm, professional reaponalblllties, the mU-
itary Justice system, leadership theory, rune-
nons and practices, management princlplea 
and functions, problem solving, and man-
agement tools, pract.kea and controls. 
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MILITARY SCIENCE 
Col. Vern L. Joseph, BA., Head of Department 
Assistant Professors: Maj. Frank T. Lohmann, B.A.; Capt. William G. McDonough, Jr., 
B.S.; Maj. John G. Porter, B.S. 
Instructors: S.Sgt. Harry E. Blakeslee; Sgt. William E. Brown. 
Since before the establishment of our national government, reliance has been placed 
upon citizen armies for defense, rather than upon a large standing army of professional 
soldiers. It is part o~ the American tradition that citizenship carries with it certain ob-
ligations, as well as privileges. The founders of Iowa State University early recognized 
the need for a citizenry trained in military matters. From the date Iowa State University 
was established, the University has conducted training in Military Science and Tactics. 
The United States Army ROTC program is designed to prepare college students for 
positions of leadership and responsibility in the U.S. Army. This instruction is divided 
into the basic course, Military Science I and Military Science II; and the advanced course, 
Military Science III and Military Science IV. 
Military Science I provides instruction in the organization of the national defense 
establishment, use of individual weapons and rifle marksmanship. Military Science I I 
provides instruction in map reading, basic tactics, American military history, and counter-
insurgency operations. Uniforms for the basic course are furnished upon payment of a 
$15 deposit, which is refunded when the uniform is returned in good condition. The basic 
courses, Military Science I and I I, are prerequisites for the advanced course: however, 
students who have not completed the basic course may apply for the advanced program 
and will be accepted upon completion of a qualifying medical examination and completion 
of a six weeks basic training summer camp, this camp taking the place of the basic course. 
The basic training summer camp is conducted at an active Army installation during the 
summer prior to entrance into the advanced program. All travel and living expenses are 
paid by the U.S. Army along with a monthly stipend of $78 per month while attending 
summer camp. This method of entering into the advanced ROTC program is open to all 
students who have two years' academic work remaining before attaining their baccalaureate. 
The advanced course is offered to qualified students who have completed the basic 
course or have fulfilled the alternative requirements listed above, and who are taking 
third and fourth year work in college. The student· must volunteer and be accepted for 
this course. The advanced course is designed to prepare students for positions as com-
missioned officers, either in the U.S. Army Reserve or in the Regular Army. Instruction 
is based upon a general military science curriculum which prepares the student for any 
branch of the U.S. Army. An on-campus flight program is also offered which qualifies 
the student for a private license at no expense to the student. 
Advanced course students attend a six weeks' summer camp during the summer after 
their first year in the advanced course. This camp is required of all students, including 
those who entered directly into the advanced program. This camp provides the opportunity 
for application of the subject matter learned during the campus phase of ROTC. Students 
are furnished travel expenses, uniforms, food, and billeting at no cost to themselves and 
in addition are paid $120.60 per month during the camp. 
Advanced course students receive officer-type uniforms tailored to individual measure-
ments. These are provided by a monetary allowance paid to the University by the U.S. 
Army. A uniform deposit is required of each student upon his entry into the advanced 
course. This deposit is refunded upon completion of the course, and the student is per-
mitted to retain the uniform. 
Retainer pay of $40 per month is paid to all advanced course students for a total 
of 20 months including quarter breaks and holidays. This pay begins on the date classes 
start for the first quarter in which a student commences the advanced course. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Ill, 112, 113. MILITARY SCIENCE I. 
(1-1) Cr. 1 each. 
Leadership; individual weapons and marks-
manship; organization of the Army and 
ROTC; l 1nited States Army and national 
security. 
211, 212, 213. MILITARY SCIENCE II. 
( 1-2) Cr. 1 each. 
Prerequisite: Mllltary Science I or approval 
of Professor of Mllitary Science. 
Leadership; map and aerial photographtc 
reading; introduction to basic tactics, Amer-
ican military history and counter-insurgency 
operations. 
301, 302,303. MILITARY SCIENCE III. 
(3-1) Cr. 3 each. 
Prerequisite: MIUtary Science I and II or 
completion or six weeks' basic training sum-
mer camp, approval of Professor of Mil-
itary Science. 
Leadership; mllltary teaching principles; 
small unit tactics and communications: 
branches of the Army; counter-in-surgency 
operations. 
401, 402,403. MILITARY SCIENCE IV. 
(3-1) Cr. 3 each. 
Prerequisite: Military Science Ill. 
Leadership; logistics; mllitary administra-
tion; mUitary law; llnlted States and world 
affairs; services orientation; map reading. 
NAVAL SCIENCE 
COL. Russell R. Riley, USMC, BA., Head of Department 
Assoczate Professors: CDR Elmer L. Crance, USN, BA. 
Instructors: LT. William H. Knapp, USN, BA.; MAJ. Billy D. Kraxberger, USMC, 
B.A.; LCDR, Ralph S. Larson, USN, B.S.; LT. Thomas D. Smith, USN, B.S.; LT. Roger 
L. Williams, USNR, B.S. 
The first Naval Reserve Officers Training Corps units were established in 1926. There 
are now 53 units in various colleges and universities throughout the United States. Iowa 
State University is the only institution of higher learning in the state of Iowa which has 
an NROTC unit. 
The function of the Naval Reserve Officers Training Corps is to provide, by a per-
manent system of training and instruction in essential naval subjects at civil educational 
institutions, a source from which qualified officers may be available for the Navy and 
the Marine Corps and the Naval Reserve and the Marine Corps Reserve. 
There are two types of N ROTC enrollees, the Regular and the Contract. The pro-
grams are similar in that all students pursue studies of their choice leading to a bac-
calaureate degree and in addition take one naval science course each quarter; however, 
limited quotas are established by the Department of the Navy for both programs. Can-
didates for the Regular program are selected in the spring preceding the freshman year 
after having passed a nationwide aptitude test and physical examination. Contract stu-
dents normally apply after graduation from high school and are selected during fall ori-
entation days. 
Also, a two year program is available for students who have successfully completed 
their sophomore year. For further information, contact the Naval Science Department. 
In addition to completing the prescribed naval science course, each midshipman en-
rolled in the NROTC must fulfill the following additional course requirements. 
a. By the end of the sophomore year, every Regular NROTC student must have 
satisfactorily completed one year of college physics and one year of college math-
ematics. 
b. By the end of the sophomore year Contract students must have satisfactorily 
completed one quarter of college mathematics or mathematics courses through 
trigonometry in secondary school. 
c. Every student must achieve proficiency in written and oral expression in accordance 
with the standards prescribed by the University. 
It is desirable that every student complete the following: 
a. A sequence in mathematics, extending through calculus, and including spherical 
trigonometry. 
b. A second year of physical science, such as advanced electricity and elementary 
electronics, for other than engineering students. 
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c. A one-year sequence in personnel management and administration. 
d. A one-year course in world politics and international organization. 
e. Two years of foreign language,or demonstrate by examination that he possesses 
a good reading knowledge and can make an acceptable written translation of one 
foreign language. 
f. A course in public speaking. 
NROTC students are not required to major in naval science. Regular NROTC stu-
dents may take any course leading to a baccalaureate or higher degree except the fol-
lowing: agronomy, animal science, dairy science, dairy manufacturing, dairy production, 
entomology, general agriculture, horticulture, hotel administration, industrial arts, land-
scape architecture, music, physical education, poultry science, pre-dental, pre-medicine, 
pre-veterinary, veterinary medicine, wildlife management. 
Contract students may take any course leading to a baccalaureate degree. However, 
this program is not recommended for medical, dental or theological students. Recom-
mended fields of study for NROTC students are engineering, mathematics, physical or 
social sciences, and industrial administration. 
The general objectives of the program are: 
1. To provide the student with a well-rounded course in basic subjects which, in 
conjunction with a baccalaureate degree, will qualify him for a commission in 
the United States naval service. 
2. To develop a knowledge of, and interest in, naval customs and traditions. 
3. To develop a capacity for leadership. 
Opportunities for Undergraduate Study 
For basic undergraduate curriculum in sciences and humanities, major in naval 
science, leading to the degree Bachelor of Science, see Sciences and Humanities. Curriculum. 
The following are required for students with a major in naval science: N.S. 211, 212, 
213, 321, 322, 323, 421, 422 and 423 with minors in mathematics and choice of physics 
or engineering curricula. Marine Corps option students majoring in naval science will 
elect 300 and 400 series Marine option courses in lieu of 300 and 400 series naval 
science courses. Three quarters of physics and Psych. 101 must be included, and the fol-
lowing courses should be included in group requirements or electives: Geol. 321 or 322; 
E.E. 341, 342; Hist. 311, 312, 313; Govt. 556; Engr. Gr. 131, 132; Chern. 101, 102, 103. 
Naval science courses are primarily for those students enrolled in the NROTC pro-
gram. Other students may enroll for naval science courses with the approval of the head 
of department. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Ill, 112, 113. EVOLUTION OF SEA POWER 
AND NAVAL ORIENTATION. 
(3-2) Cr. 3 each. Yr. 
111: Naval orientation. Naval customs, 
organization, and bask: seamanship. 112: 
Influence of sea power upon history from 
early Mediterranean civilization to World 
War I. 113: Influence or sea power upon 
history from World War I to the present. 
211,212, 213. NAVAL WEAPONS. 
(3-2) 211, 213: Cr. 3 each. 212: Cr. R. Yr. 
211· Basic principles or naval weapons 
and fire control; antisubmarine warfare. 
212: Naval Weapons Laboratory. Psych. 
101 wiJ.l be taken in neu oflecture periods. 
However, N ROTC students will enroU for 
the standard laboratory periods. 213: Basic 
principles or guided missiles, nuclear weap-
ons; apace technology. 
311M. HISTORY OF THE ART OF WAR. 
(3-2) Cr. 3. Alt. F. OlTered 1967. 
The study or the history of the development 
or the art or land warfare from Alexander 
the Great to the CivU War. 
312M. UNITED STATES MIUTARY 
HISTORY AND POLICY. 
(3-2) Cr. 3. Alt. W. Offered 1968. 
The study of U nlted States mUltary history 
from the CivU War to the present with spe-
cial emphasis on the evolution or United 
States military policy. 
313M. STRATEGY AND TACTICS. 
(3-2) Cr. 3. Alt. S. Offered 1968. 
'l'he study of the principles or strategy and 
tactics, with emphasis on thelr relationship 
to military and national policy followed 
by a more detailed consideration or small 
unit field tactics. 
311, 312, 313. NAVIGATION AND NAVAL 
,OPERATIONS. 
(3-2) Cr. 3 each. Yr. 
321: Navigation procedures lncludlngpUot-
ing, dead reckoning and radar, theory or 
celestial navigation. 322: Celestial naviga-
tion problems. Maneuvering instructions 
and problems. 323: Rules or the road; fleet 
operations and communlcationR 
411M. HISTORY OF UNITED STATES 
AMPHmiOUS WARFARE. 
(3-2) "Cr.3. Alt. F. Offered 1968. 
The study of United States amphibious 
warfare from the founding of our country 
to the present with emphasis on the evolu-
tion of equipment and techniques. 
412M. ANALYSIS OF AMPHIBIOUS 
FORCES. 
(3-2) Cr. 3. Alt. W. Offered 1969. 
The study of the various arms composing 
amphibious forces, and the planning and 
execution of an amphibious operation. 
413M. THE UNIFORM CODE OF MILITARY 
JUSTICE AND LEADERSHIP 
TECHNIQUES. 
(3-2) Cr. 3. Alt. S. Offered 1969. 
'I'he study of the Uniform Code of Mllltary 
Justice and the use ofthe Manual for Courts-
Martial followed by a consideration of ad-
ministrative, psychological and sociological 
techniques of value ln assisting an officer 
in the fulfillment of his responsiblllties. 
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411, 412, 413. NAVAL ENGINEERING AND 
PRINCIPLES AND PROBLEMS 
OF LEADERSHIP. 
(3-2) Cr. 3 each. Yr. 
411 . Theory construction and typical opera-
tion of modem naval engineering instal-
lations; introduction to thermodynamics. 
Satisfactory completion of M.E. 321 and 
322 or M.E. 344 or Ch.E. 461 may be 
substituted for lecture periods, with approval 
from heads of departments involve<!. How-
ever, N ROTC students wUI enroll for the 
standard laboratory periods. 412: Theory 
and construction of nuclear marine propul-
sion systems; construction and operation 
of diesel engines; principles of ship stabUlty. 
Naval use of the principles of human rela-
tions, human management practices and 
leadership. 413: A brief study of the Uniform 
Code of Mllltary Justice. The administrative 
duties and responsibllltles of the naval of-
fleer as they relate spedflcally to problems 
incident to duty with the Navy. 
PHILOSOPHY 
For description of courses, see History, Government and Philosophy. 
PHYSICAL EDUCATION FOR MEN 
Gordon H. Chalmers, B.S., Head of Uepartment 
Professors: Louis E. Menze, B.S.; Harold J. Nichols, Ph.D.; Harry J. Schmidt, MA.; 
LeRoy C. Timm, M.A. 
Associate Professors: Russell E. Dickinson, M.A.; Ray 0. Donels, M.A.; Jack M. Mc-
Guire, B.S.; Clay Stapleton, B.S.; Clayton Sutherland, B.A. 
Asszstant Professors: Glendon R. Anderson, B.S.; C. Raymond Bickerstaff, Ph.D.; Edward 
R. Gagnier, M.A.; Wallace W. Hutchison, M.S.; Robert W. Lamson, B.S.; Robert L. 
Lawson, M.S.; W. Burton Moore, M.S.; Leo R. Schneider, M.S. 
Instructors: Leslie A. Anderson, B.S.; Lyle H. Frahm, M.Ed.; Kenneth E. Heizer, M.A.; 
Howard L. Justice, MA.; Christopher D. Murray, M.S.; Thomas J. O'Boyle, M.S.; Lynn 
J. Reading, M.S.; Richard P. Scesniak, B.S.; Arch Steel, MA.; Tommy E. Stelgleder, 
M.A.; Jerome H. Symons, M.Ed.; Larry C. VanDerHeyden, B.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in physical education, administered under the College 
of Sciences and Humanities, leading to the degree Bachelor of Science, see Sciences and 
Humanitzes, Curriculum. 
The curriculum in physical education prepares the student to teach physical education, 
to coach athletics or to direct recreational programs for schools, camps, industries or 
communities. The physical education teacher should be prepared to teach in at least one 
other subject-matter area. For Teaching and Coaching. see Index. 
Each student's program is designed to fit his particular needs and interests. Specific 
inquiries should be directed to the department head. 
The work of the department also includes basic instruction for freshmen and sopho-
mores and competitive programs in intramural and intercollegiate athletics. 
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In the basic instruction program it is the aim of the department to promote the health, 
organic vigor and good physical habits of the student. To accomplish this, a program 
is offered which will afford the student the opportunity to participate in and to develop 
a reasonable degree of skill in a variety of leisure time activities for immediate and later 
recreational appreciation and enjoyment. 
Through the intramural program every man is given an opportunity to participate 
in competitive sports. The intramural program includes touch football, softball, basket-
ball, volleyball, wrestling, tennis, indoor and outdoor track, handball, horseshoe pitch-
ing, baseball, golf, archery, fencing, hockey, table tennis, and swimming. The facilities 
of the department include an 18-hole golf course, 21 tennis courts, an ice skating area, 
playfields, State Gymnasium with poo~, and Beyer Hall with gymnasium, pool, hand-
ball courts, squash courts, wrestling room, gymnastic room, and individual exercise room. 
Basic Instruction Program Courses 
Requirement: 
All male students except those exempted are required to take a one-credit activity 
course in each of their first six quarters of student residence. 
Exemptions: The following students are exempt from this requirement: 
1. Those certified as physically unfit by the Student Health Service. 
2. Those who, at the time of matriculation, have passed their twenty-third birthday. 
3. Other exemptions at the discretion of the department head, such as proven pro-
ficiency in sports as demonstrated by examination. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. FRESHMAN PHYSICAL EDUCATION. 
(0-2) Cr. 1. F. 
Classification and orientation in physical 
education activities. 
102. FRESHMAN PHYSICAL EDUCATION. 
(0-2) Cr. 1. W. 
Orientation in recreational sports. 
103. FJtESHMAN PHYSICAL EDUCATION. 
(0.2) Cr. I. S. 
Orientation in recreational sports. 
Aquatics 
This group of courses is graduated to ac-
commodate teaching the student the skills 
of swimming on the basis of hls individual 
ability classification. 
111. BEGINNING SWIMMING I. 
(0-2) Cr. 1. F.W.SSI,SSII. 
112. BEGINNING SWIMMING II. 
(0-2) Cr. l. W .SSI,SSII. 
113. ADVANCED SWIMMING. 
(0-2) Cr. 1. S. 
Team Sports 
122. BASKETBALL. 
(0-2) Cr. 1. W. 
125. VOLLEYBALL 
(0-2) Cr. 1. W.S. 
'techniques and practice. 
110. INDIVIDUAL PRESCRffiED 
ACTIVITIES. 
(0-2) Cr. 1. F.W.S. . 
Prerequisite: Prescription of Student Health 
Services. 
Activities are assigned in accordance with 
the student's need in one of the following 
categories. 
A. A sport adapted to the student's physical 
capacity and interest. 
B. A program of exercise for physical re-
habilitation following illness or accident. 
C'. A program of exercise designed toward 
the correction of a physical defect. 
114. LIFE SAVING. 
(0-2) Cr. 1. W.S. 
115. WATER SAFETY. 
(0-2) Cr. I. F .S. 
116. SKIN AND SCUBA DIVING. 
(0-2) Cr. 1. F.W.S. 
Prerequisite: Expert swimmer classification. 
Instruction in skills, use of equipment, and 
safety practices in scuba diving. 
Combatives 
133. FENCING I. 
(0-2) Cr. I. F.W.S. 
134. FENCING II. 
(0-2) Cr. 1. F.W.S. 
135. WRESTLING I. 
(0-2) Cr. 1. F.W. 
136. WRESTLING II. 
(0-2) Cr. 1. F.W. 
'l'ec:-hniques and practice. 
Individual Recreational Sports 
141. ARCHERY. 
(0-2) Cr. 1. F.S. 
144. BAITCASTING. 
(0-2) Cr. 1. F.S. 
147. BOWLING. 
(0-2) Cr. 1. F.W.S. 
149. GOLF I. 
(0-2) Cr. 1. F .S.SSI,SSII. 
150. GOLF II. 
(0-2) Cr. 1. F .S.SSI,SSII. 
151. GYMNASTICS I. 
(0-2) Cr. 1. F.W.S. 
leadership Activities 
These courses are designed to provide lead-
ership experiences under staff supervision 
in areas as indicated by name. 
162. SPORTS OFFICIATING. 
(0-2) Cr. 1. F.W.S. 
Co-Educational Activities 
173. SQUARE DANCING I. 
(0-2) Cr. 1. W. 
Varsity Sports 
190. SPORTS PARTICIPATION. 
Cr. 1 each. 
Transfer to freshman and varsity sport 
squads upon permission of coach. Identify 
by use of suffix. 
A. Band. 1-'. 
B. Baseball. F .S. 
C. Basketball. F .W. 
Professional Program 
212. GYMNASTICS. 
(l-4) Cr. 3. F.W. 
Techniques and theory of gymnastic activi-
ties, including tumbling and apparatus. 
213. INTRODUCTION TO PHYSICAL 
EDUCATION. 
(3-0) Cr. 3. F. 
An introductory course designed to develop 
leadership techniques, measure aptitudes, 
and orient each student in the general areas 
of physical education. 
214. FOOTBALL TECHNIQUES. 
(1-4) Cr. 3. F.W. 
f nstruction and practice in fundamental 
skills of football. 
215. BASKETBALL TECHNIQUES. 
(1-4) Cr.3. W. 
Instruction and f.ractlce in fundamental 
skills of basketbal . 
Physical Education for Men 
152. GYMNASTICS II. 
(0-2) Cr. 1. F.W.S. 
153. HANDBALL I. 
(0-2) Cr. 1. F.W.S. 
154. HANDBALL II. 
(0-2) Cr. 1. F.W.S. 
155. TENNIS I. 
(0-2) Cr. 1. F .S.SSI,SSII. 
156. TENNIS II. 
(0-2) Cr. 1. F .SSI,SSII. 
A. Football. 
B. Basketball. 
C. Softball. 
163. TEACHING IN SPORTS. 
(0-2) Cr. 1. F.W.S. 
415 
174. SQUARE DANCING II. 
(0-2) Cr. 1. W. 
f nstruction in the skills of social and folk 
dancing conducted jointly with the women's 
department. 
D. Football. F .S. 
E. Golf. F .S. 
F. Gymnastics. F.W. 
G. Swimming. F .W. 
H. Tennis. Jt' .S. 
I. Track. F .W .S. (permit maximum of two 
per year) 
J. Wrestling. F .W. 
216. TRACK AND FIELD TECHNIQUES. 
(1-4) Cr. 3. S. 
I nstructlon and practice in fundamental 
skills of track and field events. 
217. BASEBALL TECHNIQUES. 
(1-4) Cr. 3. S. 
Instruction and practice In fundamental 
skills of baseball. 
218. ADVANCED SWIMMING 
TECHNIQUES. 
(1-4) Cr.3. F.W.S. 
PrerequlsUe: AbiUty to pass Firat Grade 
swimmer's lest. 
Instruction and practice In all swimming 
skills, life saving and methods or teaching 
such skUls. 
219. WRESTLING TECHNIQUES. 
(1-4) Cr. 3. W. 
r nstruction and practice in the skllls or 
wrestling and methods or teaching those 
skills. 
416 Descti ption of Courses 
220. PHYSICAL EDUCATION ACTIVITIES. 
(1-4) Cr.3. S. 
Prerequisite: 102 or equivalent. 
1 nstruction ln the skills and methods of teach-
ing a series of physical education activities. 
301. FOOTBALL OFFICIATING. 
(1·2)Cr.1 or2. F. 
Rules and practlce. 
302. BASKETBALL OFFICIATING. 
( 1-2) Cr. 2. S. 
Rules and practice. 
303. BASEBALL OFFICIATING. 
(1-2) Cr. 2. S. 
Rules and practice 
309. ATHLETIC TRAINING. 
(3-0) Cr. 3. W.S. 
l»rerequislte: Zool. 155. 
Principles governing conditioning for vari-
ous sports; diet, sleep, bathing, massage; 
over-training; prevention and care of in-
juries. 
314,315,316,317. COACHING OF 
ATHLETIC SPORTS. 
318. 
319. 
(3-0) Cr. 3 each. 314: W.; 315: F; 316: W.; 
317: s. 
314. Football. 
315. Basketball. 
316. Track. 
317. Baseball. 
History, rules, theory, coaching methods 
HISTORY OF PHYSICAL 
EDUCATION. 
(3-0)Cr.3. F. 
Evofutlon of modem physical education, 
its many activities, lts place in the educa-
tional pattern of each period 
ORGANIZATION AND 
ADMINISTRATION OF INTRAMURAL 
ATHLETICS. 
(3-0) Cr. 3. W. 
Conduct and direction with special emphasis 
on place at the secondary level. 
384. AN INTRODUCTION TO SUPERVISED 
RECREATION. 
( 3-0) Cr. 3. F. 
An introductory course designed to develop 
leadership techniques, measure aptitudes, 
and orient the student in the general area 
of recreation. 
391. PRINCIPLES OF PHYSICAL 
EDUCATION. 
(3-0) Cr. 3. F. 
Prerequisite: Ed. 204. 
1 nterpretatlon of objectives of physical ed-
ucation and health education. Analysis of 
activities In terms of developmental objec-
tives 
411, 412, 413. SUPERVISED TEACHING IN 
PHYSICAL EDUCATION. 
(0.3 or 6) Cr. 1 or 2. Yr. 
Practice with school and college groups. 
481, 482,483. LEADERSHIP IN 
SUPERVISED RECREATION. 
(0.3 or 6) Cr. 1 or 2. Yr. 
484. 
485. 
490. 
492. 
493. 
Prerequisite: Open to juniors or seniors 
preparing In the supervised recreation pro-
gram for leadership ofcommunity groups. 
SUPERVISED RECREATION 
PROGRAM DEVELOPMENT. 
(2-2) Cr. 3. W. 
Prerequisite: Open only to senior majors 
enrolled in the supervised recreation pro-
gram. 
To study the importance of continual de--
velopment of activities and the breadth of 
the program in order to meet the needs 
of specifiC types of communities. 
ORGANIZATION AND 
ADMINISTRATION OF SUPERVISED 
RECREATION. 
(3-0) Cr. 3. S. 
Prerequisite: Open only to senior major 
students preparing in the supervised rec-
reation program. 
Organizational _and administrative p~o­
cedures in practice in community and m-
dustrial programs. 
SPECIAL PROBLEMS. 
(Arr.) Cr. Var. F.W.S. 
l'rerequislte: Open to major students in phys-
ical education. 
Investigating, analyzing and reporting on 
a problem in the areas of physical educa-
tion or supervised recreation selected in 
conference with instructor. 
HUMJ\N RELATIONSHIP ASPECTS 
OF COACHING. 
(3-0)Cr.3.F. 
Prerequisite: Senior classification in phys-
ical education for men curriculum. 
Factors necessary for effective human re-
lations in successful coaching. 
ORGANIZATION AND 
ADMINISTRATION. 
(3-0) Cr.3.F. 
Organization and administration of phys-
ical education and athletics. Program for 
required and elective courses; intramural 
and interschool athletics. 
495. PROGRAM DEVELOPMENT IN 
PHYSICAL EDUCATION. 
(2-2) Cr. 3. W. 
Prerequisite: Senior classification In phys-
ical education for men curriculum. 
A study of ideal programs at all school 
levels and how they are developed to meet 
changing needs. 
496. TESTS AND MEASUREMENT 
IN PHYSICAL EDUCATION. 
(2-2) Cr. 3. S. 
Prerequisite: Senior classification in phys-
Ical education for men curriculum, Psych. 
440. 
Study of tests and measurement which aid 
in classification, aptitude prediction and 
evaluation of performance. 
497. METHODS OF TEACHING 
PHYSICAL EDUCATION. 
(3-0) Cr. 3. W. 
Prerequisite: Psych. 333. 
Application of general educational methods 
to physical education. Special methods of 
teaching activities not covered in 314, 3 15, 
316,317. 
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PHYSICAL EDUCATION FOR WOMEN 
Barbara E. Forker, Ph.D., Head of Department 
Professors: Germaine G. Guiot, Ed.D.; WaldeanA. Robichaux, Ph.D.; Betty L. Toman, M.S. 
Assistant Professors: Madge H. Bowers, B.S.; Patricia D. Downie, M.S.; .Betty A. Keenan,. 
M.A. 
Instructors: Barbara J. Beck, B.S.; Rita A. Carey, B.S.; Ronda L. Cox, B.S.; Nancy L. 
Curry, M.S.; Luzonne Darr, M.A.; Mary M. Dickman, B.S.; Verna L. Kern, B.S.; Donna 
Olson, B.A.; Carolyn J. Rasmus, M.S.; Kay S. Seamonson, B.S.; Janet M. Wallin. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in physical education for women leading to the degree 
Bachelor of Science, see Home Economics. Curncula. See Collef?e of Sciences and Humani-
tz.es for group requirements leading to a Bachelor of Science degree through the College 
of Sciences and Humanities. 
The curriculum in physical education for women prepares the student to teach physical 
education and/or dance in elementary and secondary schools. An undergraduate degree 
in physical education provides the necessary background for degrees in physical therapy 
and occupational therapy. 
Students enrolled in the department must apply to and be accepted by the departmental 
committee on selection and the University Committee on Teacher Education in order to 
advance to the teacher education program. For the teacher education program, including 
requirements for teaching certification, see Teacher Education. 
The department offers, in addition, a wide selection of activities from which freshmen 
and sophomores fulfill their six credit requirement. Upperclassmen may elect additional 
courses in physical education. Through the intramural and club programs, every woman 
is given an opportunity to participate in activities throughout her college years and unusual 
opportunities for the development of recreational interests are provided. The indoor facUlties 
found in the women's building include a gymnasium, dance studio, individual activity 
room, swimming pool, and indoor golf and archery ranges. Extensive out-of-doors facUlties 
include a sodded 17-acre women's playfield and eight hard-surfaced tennis courts. 
The purpose of the required physical education program is to aid the student in 
gaining an appreciation and knowledge of the importance of exercise in daily living. 
Participation in activities offered in the program should enable students to maintain and 
improve personal fitness during their college years. Through the instructional program, 
the student develops skill in leisure-time activities according to her choice and ability. A 
medical examination is required and evaluated by the medical staff of the Student Health 
Service. If special posture education or a restricted activity program is found necessary 
for a student, the department provides activities adapted to individual needs. 
Freshmen and sophomores are required to enroll in physical education for consecutive 
quarters, until the six credit requirement is completed. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Beginning Courses 
Aquatics 
AQUATICS 
101. Beginning Swimming. 
(0-"3) Cr. 1. F.W.S.SSI.SSII. 
Rhythmic 
RHYTHMIC. 
110. 
117. 
118. 
Beginning Modem Dance. 
(o::i) Cr. 1. F.W.S. 
tolk Dance. 
(0-2) Cr. 1. F.W.S. 
American County Dance. 
(0-2) Cr. 1. F.W .S. 
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Team Sports 
125. 
126. 
127. 
128. 
Hockey. 
(0-3) Cr. 1. F. 
Volleyball. 
(0-2) Cr. 1. F.W.S. 
Basketball. 
(0-3) Cr. 1. W. 
Softball. 
(0-3) Cr. I. S. 
Individual Sports and Activities 
130. Beginning Tennis. 
(0-3) Cr. 1. F .S.SSI,SSII. 
133. 
135. 
136. 
138. 
Beginning Badminton 
(O--a) Cr. 1. W. 
Beginning Gymnastics. 
(0-3) Cr. 1. F.W. 
Archery. 
(0-3) Cr. 1. F.W.S.SSI. 
Bowling. 
(0-2) Cr. 1. F.W.S. 
Intermediate and Advanced Courses 
Aquatics 
201. 
202. 
203. 
INTERMEDIATE SWIMMING. 
(0-2) Cr. 1. F .W.S.SSI.SSII. 
Prerequisite: A presentable front crawl, ele-
mentary backstroke, ability to float and 
swim in deep water. 
ADVANCED SWIMMING. (0-2) Cr. 1. F .W.S.SSI.SSII. 
Prerequisite: Ablllty to swim lengths in a 
goQd front crawl, back crawl, elementary 
back stroke, side stroke and breast stroke. 
LIFE SAVING. 
(0-3) Cr. 1. F.S. 
Prerequisite: Minimum age 16. Ability to 
swtm 220 yards of front crawl, trudgeon 
crawl, double trudgeon or trudgeon. Sur-
Rhythmic 
210. MODERN DANCE COMPOSITION. 
(0-2) Cr. 1. F.w.s. 
Prerequisite: 11 0 or at least two years 
of hlgn school modem dance or slx years 
of ballet. 
Theory and practice of creative skills In-
volved In solo and group composition. 
211. CONCERT MODERN DANCE. 
(0-2) Cr. 1. W. 
Prerequisite: Pennlssion of the Instructor. 
Individual Sports and Activities 
230. INTERMEDIATE TENNIS. 
(0-2) Cr. 1. F.S. 
Prerequisite: Completed beginning tennis 
coune on college level or instructor's per-
mission. 
140. Beginning Golf. 
(0-3) Cr. 1. F.S.SSI.SSII. 
143. Posture Education. 
(0-3) Cr. 1. F.W.S. 
144. Fitness Class. 
(0-3) Cr. 1. F.W.S. 
145. TumbUng. 
(0-3) Cr. 1. W. 
146. Fencing. 
(0-3) Cr. 1. F.W.S. 
148. Riflery. 
(0-2) Cr. 1. F.W.S. 
200. PHYSICAL ASPECTS OF 
MUSCULAR ACTIVITY. 
(2-0) Cr. 2. F.W.S. 
Prerequisite: Sophomore standing. 
Principles involved in performing muscular 
activities. Effects of exercise on the body. 
Principles of selecting activities to meet 
physical needs. Not open to physical edu-
cation majors. 
204. 
205. 
face dive and swtm under water, float and 
tread water. 
WATER SAFETY INSTRUCTOR. 
(0-4) Cr. 1. F.W.S.SSI. 
Prerequisite: Minimum age 18. Current 
Senior Life Saving Certificate (advanced 
swimming course). 
SYNCHRONIZED SWIMMING. 
(0-2) Cr. 1. F.W .S. 
Prerequisite: Advanced Swimmer as deter-
mined by American Red Cross standards, 
Iowa State University course andfor pre-
liminary testing. 
Basic techniques in synchronized swimming, 
figures, stroking, choreography and accom-
paniment. 
Improvement of performance sklll and 
practical adaption in composltlon. 
212. TECHNIQUES OF MODERN DANCE. 
(0-2) Cr. 1. F.W.S. 
Prerequisite: 110 or at least two years of 
high school modem dance or six years of 
b&llet. 
Instruction and practice in intermediate and 
advanced modern dance techniques. 
233. INTERMEDIATE BADMINTON. 
(0-2) Cr. 1. W. 
Prerequisite: Completed beginning bad-
minton course on college level or instructor's 
permission. 
235. INTERMEDIATE GYMNASTICS. 
(0-3) Cr. 1. S. 
Prerequisite: Beginning Gymnastics or per-
mission of instructor. 
Instruction and practice of more advanced 
skills in tumbling and apparatus. 
238. INTERMEDIATE BOWLING. 
(0-2) Cr. 1. F.W.S. 
Prerequisite: 138 and/or preliminary test. 
Instruction and practice in the more ad-
vanced skills and techniques involved in 
bowling. Introduction of the hook and curve 
ball releases and technical aspects involved 
in picking up spares. Organization and 
administration or competition in bowling. 
Elective Courses Open to all Students 
326. RECREATIONAL LEADERSHIP. 
(3-0) Cr. 3. F. 
Prerequisite: 5 credits required physical edu-
cation. 
Theory of play. organization and adminis-
tration of play centers. Recreational pro-
grams studied and planned with leadership 
experience. 
356. CAMPING AND OUTDOOR 
EDUCATION. 
(2-1) Cr. 1. arr. Cr. 3. S. 
Prerequisite: 3 credits required physicaledu-
cation. 
Professional Program Courses 
150, 151, 152. FUNDAMENTALS OF 
PHYSICAL EDUCATION ACTIVITIES. 
(0-5) Cr. 1 each. F.W.S. 
Skills, strategy, rules of selected activities. 
I<:mphasis placed on Individual per-
formance. 150· Soccer, Speedball, Hockey. 
151· Basketball, Volleyball. 152· Archery, 
Track and Field, Softball. 
190. INTRODUCTION TO PHYSICAL 
EDUCATION. 
(3-0) Cr. 3. W. 
Nature and scope of physical education as 
a profession with emphasis on the historical 
development. 
250, 251, 252. FUNDAMENTALS OF 
PHYSICAL EDUCATION ACTIVITIES. 
(0-5) Cr. 1 each. F.W.S. 
Skills, strategy, rules of selected activities. 
Emphasis placed on individual per-
formance. 250: Tennis, Badminton. 251: 
Gymnastics. 252: Golf, Bowling. 
265. FUNDAMENTALS OF MODERN 
DANCE. 
(0-5) Cr. 1. S. 
Instruction and practice in the fundamental 
techniques of modern dance. Emphasis on 
developing creative skills and basic con-
cepts involved in dance composition. 
270, 271. OFFICIATING. 
(1-3) Cr. 2 each. F.W. 
Prerequisite: 150, 151, 152. 
Techniques and practice in officiating phys-
ical education activities. 270. Volleyball, 
Swimming, Track and Field. 271: Basket-
ball. 
310,311. DANCE PRODUCTION. 
(1-2) Cr. 1 each. F.W. 
Prerequisite: 211 or pennission of instruc-
tor. 
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240. INTERMEDIATE GOLF. 
(0-4) Cr. 1. F.S. 
Prerequisite: Completed beginning golf 
course on college level or professional les-
sons and practice on a golf course. 
246. INTERMEDIATE FENCING. 
(0-3) Cr. 1. W.S. 
Prerequisite: 146 or permission oflnstructor. 
Instruction and practice in the more ad-
vanced skills and techniques. Introduction 
of the Fleche and Balestra attacks. 
Upon completion of six credits of physical edu-
cation, any course not already used for credit 
or any intermediate and advanced course may 
be elected from the above activity courses. 
An introduction to the background ofcamp-
ing; the camp counselor, the camp pro-
gram, methods of leadership and the know-
ledge of camp craft skills. Emphasis on 
developing the skills of outdoor living. 
380. HISTORY AND PHILOSOPHY OF 
DANCE. 
385. 
386. 
390, 
417. 
(3-0) Cr. 3. S. 
Study of the history of dance from early 
to modern times with emphasis on the 
theories and philosophies of contemporary 
modern dance, dancers, and dance edu-
cators. 
Principles of dance concert production and 
performance. 310. Choreography, program 
planning, costuming, make-up, staging and 
accompaniment for dance concerts. 311: 
Work in rehearsing and producing a con-
cert. 
TECHNIQUES AND METHODS IN 
SOCIAL, ~OLK, AND SQUARE DANCE. 
(1-4) Cr. 2. F. 
Prerequisite: 118, 265. 
Theory and practice of skills involved in 
executing and teaching, soclal, folk, and 
square dance. An analytical study of the 
rhythmk: structure inherent in these dance 
activities. 
METHODS OF TEACHING MODERN 
DANCE. 
(2-3) Cr. 3. S. 
Prerequisite: 310,311,380,385. 
General methods for teaching modem dance, 
solo composition, and group choreography. 
Information on accompaniment for dance. 
391, 392. EDUCATIONAL BASES OF 
PHYSICAL EDUCATION. 
(4-5) Cr. 2-6 each. F.W.S. 
Prerequisite: 150, 151, 152, 190, 250,251, 
252,265,Ed.204. 
Philosophy, curriculum, general methods, 
organization and administration of physical 
education programs. Speciflc methods of 
teaching sports, swimming, and modem 
dance. 
SUPERVISED TEACHING IN 
PHYSICAL EDUCATION. 
Cr. 4 to 12. F.W.S. 
Prerequisite: 385, 392, Ed. 305. 
Supervised teaching in the elementary and/ 
or secondary schools. 
420 Description of Courses 
452. EVALUATION IN PHYSICAL 
EDUCATION. 
(3-3) Cr. 4. W. 
Prerequisite: Senior standing. 
Survey and evaluation of tests and measure-
ment procedures used ln the field ofphyslcal 
education. 
470. ELEMENTARY SCHOOL PHYSICAL 
EDUCATION. 
(2-0) Cr. 2. F.W.S.SSI. 
Prerequisite: C. D. 337 or P.E. 390. 
Objectives and scope of physical education 
In the elementary school with emphasis on 
program planning and motor skills develop-
ment. 
471. ELEMENTARY SCHOOL PHYSICAL 
EDUCATION TEACHING METHODS. 
(0-3) Cr. 1. F.W .S.SSI. 
Prerequisite: Credit or classification In 470. 
Methods of teaching dance, games and 
sports In the elementary schools. Open to 
chlld development-elementary education 
majors and physical education secondary 
education majors. 
472. CREATIVE RHYTHMIC ACTIVITIES 
FOR ELEMENTARY SCHOOL 
CHILDREN. 
( 1-2) Cr. 2. W. 
Prerequisite: Credit or classification In 470. 
Methods of teaching creative rhythmic 
activities In the elementary grades Em-
phasis on movement exploration and vari-
ous dance forms. Open to physical educa-
tion majors In K-12 certification program. 
473. GAMES AND ACTIVITIES FOR 
ELEMENTARY SCHOOL CHILDREN. 
( 1-2) Cr. 2. S. 
Prerequisite: Credit or classification In 470. 
Methods of teaching games and activities 
in the elementary schools. I<:mphasis on 
games, self-testlng and gymnastics skills, 
fitness and sports for lower and upper 
elementary grades. Open to physical educa-
tion majors in K-12 certification program 
480. SCIENTIFIC BASES OF PHYSICAL 
EDUCATION. 
(4-3) Cr. 5. S. 
Prerequisite: Phys. 106, Zool. 155, 359. 
Application of anatomy, physiology, kine-
siology, mech anlcs and related sciences to 
the teaching of physical education. Pro-
grams of adapted physical education 
490. SPECIAL PROBLEMS. 
Cr. 1 to 3 ln any one quarter. F .W .S. 
Prerequisite: Junior or senior standing. 
Independent study of problems or areas 
of interest in physical education and re-
lated areas. 
A. l~ysical Education. 
B. Health. 
( ·. Recreation 
D. Dance. 
495. SEMINAR IN PHYSICAL 
EDUCATION. 
(2-0) Cr. 2. S. 
Prerequisite: Senior standing. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, ma1or or mmor, open to 
qualified undergraduates 
590W. SPECIAL TOPICS. 
(Ed. 590W) See Education. , 
Physics 421 
PHYSICS 
Daniel J. Zaffarano, Ph.D., Chairman of Department 
Professors: Richard G. Barnes, Ph.D.; George H. Bowen, Ph.D.; Bille C. Carlson, Ph.D.; 
Percy H. Carr, Ph.D.; Gordon C. Danielson, Ph.D.; Lester T. I<~arls, Ph.D.; Gerald W. 
Fox, Ph.D., (Emeritus); Andrew V. Gold, Ph.D.; Roland H. Good, Jr., Ph.D.; Charles 
L. Hammer, Ph.D.; Eastman N. Hatch, Ph.D.; Robert 0. Haxby, Ph.D.; Joseph M. Keller, 
Ph.D.; William J. Kernan, Jr., Ph.D.; Don Kirkham, Ph.D.; Sam Legvold, Ph.D.; David 
W. Lynch, Ph.D.; Derek L. Pursey, Ph.D.; Klaus Ruedenberg, Ph.D.; Frank H. Spedding, 
Ph.D.; Clayton A. Swenson, Ph.D. · 
Associate Professors: Barnett C. Cook, Ph.D.; Douglas K. Finnemore, Ph.D.; Ronald Fuchs, 
Ph.D.; Kenneth L. Kliewer, Ph.D.; Samuel H. Liu, Ph.D.; Terry L. Loucks, Ph.D.; Louis 
E. Pinney, Ph.D.; Herbert J. Plagge, MA.; Thomas A. Weber, Ph.D. 
Assistant Professors: Willet I. Beavers, Ph.D.; Alfred J. Bureau, Ph.D.; C. Theodore Daub, 
Ph.D.; David E. Frederick, Ph.D.; James E. Griffin, Ph.D.; J. Ivan Rhode, Ph.D.; Sunil 
Sinha, Ph.D.; John L. Stanford, Ph.D.; Willard L. Talbert, Jr., Ph.D.; Wilbur C. Thoburn, 
Ph.D.; Allen B. Tuck~, Ph.D.; Stanley A. Williams, Ph.D.; Lawrence H. Willson, B.S. 
Instructors: James E. Dixon, A.B. 
Opportunities for Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major ln physics, 
leading to the degree Bachelor of Science, see &iences and Humanities. Curnculum. 
The undergraduate curriculum in sciences and humanities, major in physics, offers 
training suitable for students planning to enter secondary school teaching, to begin work 
in· research or development laboratories, or to continue their studies in graduate school. 
In general the needs of those expecting to terminate formal study with the B.S. degree are 
best served by the standard program outlined below. Students who expect to undertake 
graduate study in pursuit of higher degrees may also follow this standard program but 
will usually find more desirable the second program below, which includes accelerated 
and enriched course work during the junior and senior years. 
Undergraduate majors in this department in the standard program usually wlll com-
plete the following courses: 131, 132, 133, 134, 135, 136, 231, 232, 233, 234, 235, 236, 
(221, 222, 223 acceptable in place of 131 through 236); 304, 310, 311, 354, 355, 394, 
(generally scheduled during the junior year); 411, 421, 422, 423, 494, 495, 496, 499 
(generally scheduled during the senior year). Modifications in this program can be made 
to accomodate required education courses for those preparing to teach. Students in the 
enriched program usually will include 131, 132, 133, 134, 135, 136, 231, 232, 233, 234, 
235, 236; 304, 310, 311, 361, 362, 363, 394 (generally scheduled during the junior 
year); 411, 481, 482, 483, 490, 494, 495, 496, 499 (generally scheduled during the 
senior year). As supporting work undergraduate majors find the following courses de-
sirable: Math. 101, 102, 110, 111, 112, 213, 321, 322, 404, 410, 411, 414, 415, 416; 
Chern. 101, 102, 103, or 107, 108. Work equivalent to Math. 101 and 10)2 should be 
completed in high school if possible, so that the entering student can begin Math. 110 
at once. 
These lists of courses are not to be regarded as statements of fixed requirements or 
as complete outlines of the work necessary for th.e major. They are given here for the 
use of students who wish to estimate the amount of basic study which may be needed. 
Each student's actual degree program is planned individually with the guidance of an 
adviser assigned from the physics staff. 
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Opportunities for Graduate Study 
The department offers work leading to the degrees Master of Science and Doctor of 
Philosophy in physics and minor work to students taking major work in other depart-
ments. l<"'acllities of the department and of the Institute for Atomic Research, with which 
it is closely associated, permit theoretical and experimental investigations in many fields, 
including solid state physics, nuclear physics, high energy physics, low temperature physics 
and astrophysics. 
Students with bachelor's degrees in physics from other institutions ordinarily will 
qualify for graduate work here provided they have done satisfactory work in courses 
similar to those suggested above for undergraduate physics majors. In some cases, ad-
ditional training at the intermediate level may be required. 
The department considers that the following undergraduate courses form suitable 
supporting work for graduate students majoring in other areas: 304, 344, 345, 346, 354, 
355,394,411,421,422,423,490,494,495,496. 
The department recommends that Ph.D. students seeking a minor in physics include 
in their program at least 18 credits of physics courses open to graduate students for minor 
credit, and that at least nine of these credits be at the 500 or 600 level. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
106. ELEMENTARY PHYSICS. 
(4-2) Cr. 4. F.W.S.SS. 
Primarily for home economics students. 
Topics ln mechanics, heat, electricity, and 
light. 
Ill, 112, 113. GENERAL PHYSICS. 
(2-4) Cr. 4 each. Yr. 
Prerequisite: Math. 101 C. 
General background in physical concepts 
and principles for students who do not 
plan advanced study in physics or engl-
nt!i!ri ng. 1 1 1. Mechanics, heat. 1 12 Elec-
trlclty and magnetism, wave motion. 113: 
Topics from relativity, quantum theory, 
nuclear and solid state physics. 
131, 132, 133. GENERAL PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Classlflcatlon in Math. 110. 
For students majoring ln physics. Mechan-
ics, heat, wave motion and sound. 
134, 136, 136. EXPERIMENTAL PHYSICS I. 
(0-2) Cr. 1 each. Yr. 
Prerequisite: Classlftcatlon In Math. 110. 
To accompany 131, 132, 133. 134· Ele-
mentary applications of computer program-
ming in experimental physics. 135: Analysis 
of errors and statistical fluctuations. 136· 
Experiments in particle dynamics and wave 
motion. 
161, 162, 163.INTRODUCTION TO 
ASTRONOMY. 
(2-0) Cr. 2 each. Yr. 
Prerequisite: Math. 101 C. 
For students who do not plan advanced 
study in physics or astronomy. 151: Co-
ordinate systems, planetary motion, astro-
nomical instruments, eclipses, moon and 
satellites. 152 The solar system. 153: Stars, 
clusters, galaxies and nebulae. 
221,222,223. GENERAL PHYSICS. 
(4-2) Cr.6 each. F.W.S.SS. 
Prerequisite: 221: Classlflcatlon In Math. 
110; 222: Math. 110; 223: Math. 111. 
For engineering students and others desir-
Ing a rigorous one-year course In general 
physics. Topics In mechanics, heat, sound, 
light, electricity and magnetism. 
231,232,233. GENERAL PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 133, classification in Math. 
213. 
For students majoring In physics. 231· 
Electricity and :nagnetlsm. 232: Electricity 
and magnetism, geometrical and physical 
optics. 233 Modern physics. 
234, 235, 236. EXPERIMENTAL PHYSICS II. 
(0-3) Cr. 1 each. Yr. 
Prerequisite: 133, classification in Math. 
213. 
To accompany 231, 232, 233. 234: Phys-
tical optics laboratory. 235: Electrical 
measurements laboratory. 236: Elementary 
modern physics laboratory. 
301, 302, 303. MODERN PHYSICS. 
(3-0) Cr. 3 each. Yr. 
l»rerequisite: 223, classification in Math. 
213. 
Primarily for undergraduate students in 
enginei!rlng. Special theory of relativity, 
quantum effects, basic concepts of quantum 
mechanics, atomic spectra, X-rays, solid 
state physics and nuclear physics. 
304. THERMODYNAMICS. 
(3-0) Cr. 3. W. 
Prerequisite: 223 or 233, Math. 213. 
Concepts of temperature, entropy and other 
characteristic thennodynamic functions; 
laws of thermodynamics and applications 
to macroscopic properties of matter. 
310. UNDERGRADUATE ELECTRONICS 
LABORATORY. 
(0-6) Cr. 3. F. 
Prerequisite: Classification in 394. 
Basic properties of electronic components, 
ampllflers and pulse circuits, feedback. 
311. ADVANCED UNDERGRADUATE 
LADORA TORY. 
(0-6) Cr. 3 each time elected. W .S. 
Prerequisite: 223 or 233, Math. 213 
Experbnents in classical and ~odem 
physics. Emphasis Is placed upon planning 
of experbnental procedures. 
344, 345. GENERAL ASTRONOMY I, II. 
(3-0) Cr. 3 each. F.W. 
Prerequisite: 223 or 233; or 113 and per-
mission of instructor. 
344: Celestial coordinates, time, optical and 
radio telescopes, the moon, solar and lunar 
eclipses, celestial mechanics, artificial earth 
satellites, and the solar system. 345 The 
stars, star clusters, binary and variable 
stars, radio astronomy, stellar evolution, 
galactic and extragalactic systems. 
346. INTRODUCTION TO ASTROPHYSICS (3-0) Cr.3.S. . 
Prerequisite: 345. 
Physical properties of stars and nebulae. 
Analysis of binary star systems. Star 
clusters and the H-R diagram. Spectral 
classification. The sun. Galactic structure. 
354, 355. INTERMEDIATE MECHANICS. 
(3-0) Cr. 3 each. W .S. 
Prerequisite: 223 or 233, Math. 213, 410. 
Newtonian mechanics: dynamics of par-
ticles, systems of particles, and rigid bodies. 
Lagrange's equations. 
361, 362. CLASSICAL MECHANICS. 
(3-0) Cr. 3 each. F.W. 
Prerequisite: 223 or 233, Math. 213, 410. 
For physics majors in the enriched pro-
gram. 361: Newtonian mechanics. 362· 
Lagrangian and Hamiltonian mechanics, 
relativity. 
363. INTRODUCTORY QUANTUM 
MECHANICS. 
(3-0) Cr. 3. S. 
Prerequisite: 362, Math. 322. 
The concepts and elementary applications 
of quantum mechanics. 
371, 372, 373. IDEAS OF PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Enrollment in the University 
honors program or permission of instruc-
tor. 
A presentation to non-phys-icists of the basic 
objectives and methods of physics. 371 
Concepts of classical physics-force, mo-
mentum, energy, electric and magnetic fields, 
wave motion, kinetic theory. 372. The 
revolution in physics from 1900 to 1930--
relativity, quantum theory and atomic 
structure, nuclear physics. 373: Current 
physics-nuclei, fundamental particles,solid 
state, low temperature. 
394. ELECTRONIC CIRCUITS. 
(3-0) Cr. 3. F. 
Prerequisite: 223 or 233, Math. 213. 
Analysis of electronic circuits used in ex-
perimental physics. Steady state and tran-
sient analysis of passive and active net-
works with introduction to Laplace trans-
form techniques as applied to circuits. 
Stability of electronic feedback systems. 
411. SENIOR RESEARCH LABORATORY. 
( 0-6) Cr. 3 each time elected. 
Prerequisite: Permission of instructor. 
Projects in ~perlmental or theoretical 
physics directed on a tutorial basis. Pro-
jects are selected from fields of current re-
search interest in physics. Emphasis is 
placed on preparation of students for in-
dependent research. 
Physics 423 
421, 422, 423. INTERMEDIATE MODERN 
PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 223 or 233. Math. 322, 410. 
421: Special theory of relativity. Planck's 
quantum hypothesis and lts first applica-
tions: black-body radiation, photoelectric 
effect, I>ebye theory of specific heat. 422: 
introductory quantum mechanics. The 
Schrodinger equation and elementary ap-
plications, the hydrogen atom, electron spin 
and atomic spectra, Paull exclusion prin-
ciple and the periodic table. 423: X-rays, 
elementary theory of solids, basic properties 
of nuclei, natural radioactivity, elementary 
particles. 
450. UNDERGRADUATE RESEARCH. 
Cr. 1 to 6 each time elected. F.W.S.SS. 
Prerequisite: Permission of instructor. 
Experimental or theoretical research under 
staff supervision. 
481. STATISTICAL PHYSICS. 
(3-0) Cr. 3. F. 
Prerequisite: 304, 363 or equivalent. Math. 
322, 410. 
For physics majors in the enriched pro-
gram. Probablllty, kinetic theory and sta-
tistical mechanics. 
482. ATOMIC AND SOLID STATE PHYSICS. 
(3-0) Cr. 3. W. 
Prerequisite: 481. 
Introduction to the quantum theory of 
atomic structure, and to the transport prop-
erties, magnetic properties, and band theory 
of solids. 
483. NUCLEAR PHYSICS. 
(3-0) Cr. 3. S. 
Prerequisite: 482. 
Interaction of radiation with matter. J<:mts-
sion and detection of alpha, beta, gamma 
rays. Systematics and structure of nuclei. 
Models of nuclei. Nuclear reactions. Intro-
duction to elementary particles. 
490. SPECIAL TOPICS. 
Cr. 1 to 4 each time elected. F .W .S.SS. 
Prerequisite: Permission of Instructor. 
494, 495. ELECTRICITY AND 
MAGNETISM. 
(3-0) Cr. 3 each. F.W. 
Prerequisite: 223 or 233, Math. 322, 410. 
4 94 · F.lect rostatics, m agnetostatics, poten Ual 
theory. 495 Maxwell's equations, dynamic 
fields, generation and propagation ofeledro-
magnetic waves in dielectric and conducting 
media. 
496. OPTICS. 
(3-0) Cr. 3. S. 
Prerequisite: 495. 
Dipole radiation, Fraunhofer diffraction, 
Kirchhoff integral, Fresnel diffraction, ab-
sorption, scattering and polarization, 
Zeeman effect, stimulated emission. 
499. SEMINAR. 
(1-0) Cr. 1. F.W.S. 
Required of aU physics seniors. Topics in 
current research are reported and dlBCWJsed 
by members of the class. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
501, 502. STELLAR INTERIORS. 
(3-0) Cr. 3 each. Alt. F.W. Offered 196~ 
1969. 
Prerequisite: 304; 423 or 483. 
501: Theory of the stellar interior. Poly-
tropes and homology sequences. Stellar 
opacity and energy sources. Observ{ltional 
evidence of stellar evolution. White dwarfs. 
502: Stellar models. Stellar evolution and 
nucleo-synthesis. Rotation and stellar sta-
bility. Cepheid&, neutron stars. 
504,505. STELLAR ATMOSPHERES. 
\~~-Cr. 3 each. Alt. F.W. Offered 1967-
Prerequisite: 304; 423 or 483. 
504: Radiative transfer. Model stellar 
atmospheres. 505: Spectral line formation 
and broadening mechanism. Curve of 
growth, abundances, departures from local 
thermodynamic equilibrium. 
607. INTERSTELLAR MATTER. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 304; 423 or 483. 
Theory of physical processes in the inter-
stellar medium: interstellar grains, galactic 
radio emissions, magnetic fields and syn-
chrotron radiation. Dilute radiation fields, 
gaseous nebulae, planetary nebulae, evo-
lutionary role of interstellar matter. 
611,512, 613. SOLID STATE PHYSICS. 
~)Cr. 3 each. Yr. 
equlslte: 303 or 423. 
PrlmarUy for graduate students not major-
ing ln physics. Physical properties of solids, 
wlth special emphasis on semiconductors 
and metals. Crystal symmetry; ionic, cova-
lent and metallic binding; free electron 
model; band theory of sollds; Fermi surface; 
transport properties; superconductivity; fer-
romagnetism; physics of transistors, semi-
conducting lasers, and other solid state 
applications. 
524, 626. NUCLEAR PHYSICS. 
(3-0) Cr. 3 each. F.W. 
Prerequisite: 423 or 483. 
Nuclear masses, moments,bindingenergies, 
systematics of stable nuclei, isotopic spin, 
nucleon-nucleon interactions, alpha and 
beta decay, nuclear reactions, scattering, 
electromagnetic and electron-nuclear inter-
actions, basic elements of nuclear models. 
626. FUNDAMENTAL PARTICLEs. 
(3-0) Cr. 3. S. 
Prerequisite: 525. 
Phenomenological account of fundamental 
parUcles, strong interactions and their selec-
tion rules, weak interactions and their selec-
tion rules, resonances. 
531, 532. THERMODYNAMICS, STATISTICAL 
MECHANICS AND KINETIC THEORY. 
(4-0) Cr. 4 each. F.W. 
Prerequisite: 304, Math. 416. 
The laws of thermodynamics; thermody-
namic functions; applications to various 
systems; phase equilibria; principles of sta-
tistical mechanics; the microcanonical, 
canonical and grand canonical ensembles 
of classical and quantum mechanics and 
their application to physical problems; 
kinetic theory and equation of state of gases; 
transport theory; Boltzmann transport 
equations; Brownian motion and noise. 
664. ADVANCED CLASSICAL MECHANICS. 
(4-0) Cr. 4. S. 
Prerequisite: 355 or 362, 591, Math. 416. 
Advanced methods and problems in dynam-
ics. Lagrange and canonical equations, nor-
mal coordinates, rigid bodymechanics,can-
onical transformations, Hamilton-Jacobi 
equations. 
571,572, 573. ADVANCED ELECTRICITY 
AND MAGNETISM. 
~)Cr. 3 each. Yr. 
equlsite: Math. ~22, 410, 416. 
Electrostatics, magnetostatlcs, boundary 
value problems, Maxwell's equations, 
electromagnetic waves in isotropic and an-
isotropic media, diffraction, cavities and 
wave guides, motion of charged particles, 
electromagnetic radiation produced by cur-
rents and by moving charges. 
676. SPECIAL THEORY OF RELATIVITY. 
(3-0) Cr. 3. S. 
l»rerequlslte: 423 or 483. 
Lorentz transformations, the use of invari-
ants, applications of the rest-to-lab trans-
formation, Lorentz invariant parameters 
in scattering and collision problems, rela-
tivistically invariant phase space considera-
tions (Dalitz plot and Goldhaber triangle), 
the precession of polarization of a partlcle 
in an external electromagnetic field. 
591, 592, 693. QUANTUM PHYSICS. 
Ma 591,692, 593). 
r. 4 each. Yr 
uisite: 366 and 423, or 483. 
5 otion of wave packets. Schrodinger 
equation. Measurement theory. One-dimen-
sional problems. Spherically symmetric 
problems. WKB approxbnation. Variational 
method. Matrix formulation of quantum 
mechanics. 592: Angular momentum theory. 
Identical partlcles. Stationary and time-de-
pendent perturbation theory. Absorption 
and emission of radiation. Complex atoms 
and introduction to molecular structure. 
593: Scattering theory. Partial wave analy-
sis. Green's function approach. Resonance 
scattering. Introduction to T-matrlx, R-
matrix, and S-matrlx. Inelastic scattering. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
611,612,613. QUANTUM THEORY OF 
SOLIDS. 
~)Cr. 3 each. Yr. 
equJslte: 693. 
Toplca include X-ray and neutron diffraction 
in crystals; phonon and electron spectra 
in metals, semi-conductors and insulators· 
calculations of band structure from atomi~ 
data; the Fermi surface; equilibrium and 
transport properties of solids, supercon-
ductivity, ferromagnetism and nuclear mag-
netic resonance. 
624, 625. NUCLEAR THEORY. 
(3-0) Cr. 3 each. F.W. 
Prerequisite: 525, 593. 
:--Juclear models many-particle shell models 
Nilsson's model, collective effects, unified 
models, nuclear superconductivity. Nuclear 
reactions. compound nucleus and statistical 
theories, R-matrix and dispersion theory, 
optical model, direct Interactions. Alpha 
and beta decay and ftsaion. 
640. SPECIAL TOPICS. 
F.W.S. 
Prerequisite: Permission of Instructor. 
650. ADVANCED SEMINAR. 
(1-0) Cr. 1 each time elected. F.W.S. 
Topics of current interest. 650A. Nuclear 
Physics. 6508: Solid State Physics. 650C 
Theoretical Physics. 650D High Energy 
Physics 
660. ADVANCED TOPICS IN PHYSICS. 
Cr. 1 to 3 each time elected. F .W .S. 
Courses on advanced topics and recent 
developments. 660A: Nuclear Physics. 
6608. Solid State Physics. 660C· Theoretical 
Physics 
674, 675, 676. APPLICATION OF GROU;p 
THEORY TO PHYSICS. (Math. 674, 
675, 676). 
(3-0) Cr. 3 each. Alt. Yrs. Offered 1968-
1969. 
Prerequisite: 423 or 482. 
671· Role of group theory In physics, theory 
of finite groups, group representations and 
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group characters, point groups, with ap-
plications to molecular and solid state 
physics, space groups and "little group" 
theory with applications to solid state 
physics 672 Continuous groups, the rota-
tion group and angular momentum theory, 
applications to angular correlation theory, 
permutation groups, applications to many-
body problems. 673: The (~alllleo group, 
the Lorentz group and the Poincare group, 
space Inversion and time reversal, applica-
tion to relativistic quantum mechanics. 
Groups related to the classification of atomic 
and nuclear energy levels and the classifica-
tion of fundamental partlcles. 
681. 68¥J 683. QUANTUM MECHANICS. (Math. 681,682, 683). 
(3-0) Cr. 3 each. Yr. . 
Prerequisite: 593. 
681: Many-body theory, Including second 
quantization techniques, Hartree-Fock, 
Bogolyubov, Brueckner, and other approxi-
mation methods. 682: Relativistic quantum 
mechanics, including Dirac theory of elec-
trons, covariance and conservation laws, 
theory or quantized fields, lnteracuon be-
tween fundamental particles and quantum 
electrodynamics. 683: S.matrix theory, In-
cluding dispersion relations, complex 
angular momentum, and solution of scat-
tering problems using unitary and ana-
lytle properties. 
690. RESEARCH. 
F.W.S.SS. 
PLANT PATHOLOGY 
For description of courses, see Botanv and Plant PatholoE(v. 
POULTRY SCIENCE 
Richard H. Forsythe, Ph.D., Head of Department 
Professors· Stanley L. Balloun, Ph.D.; Leonard Z. Eggleton, M.S.; Chester D. Lee, D.V.M., 
M.S.; Arne W. Nordskog, Ph.D. 
Associate Professor: William W. Marion, Ph.D. 
Asststant Professors: Donald L. Miller, Ph.D.; William J. Owings, Ph.D. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in poultry science leading to the degree Bachelor of 
Science, see College of Agriculture, Curricula. 
Educational opportunities in the Department of Poultry Science include broad training 
in all phases of the poultry industry which relate to the production, processing, storage 
and distribution of poultry and egg products. Courses offered by the Department of Poultry 
Science include instruction in hatchery and poultry farm management and administration, 
poultry nutrition, housing, incubation, breeding, processing and marketing, and courses 
in the management phases associated with meat and egg production. 
The poultry science curriculum also includes course work in the social and basic 
sciences in order to provide the graduating student with a satisfactory background which 
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will qualify him for entry into either specialized commercial fields of work or advanced 
academic study. Elective courses are permitted in the curriculum in order that students 
may select, in consultation with the department staff, other fields of study of special interest 
to them. 
Poultry graduates are employed in a wide variety of different areas. These areas 
include employment by hatcheries, specialized poultry farms (including breeding farms), 
feed manufacturing organizations, poultry and egg processing plants, poultry equipment 
and supply companies, publishers, and as poultry specialists by state and federal agencies 
for employment both in continental United States and overseas areas. 
Opportunities for Graduate Study 
Major work for the degrees Master of Science and Doctor of Philosophy is offered 
by the Poultry Science Department in the fields of nutrition, breeding, physiology and poul-
try products technology. Courses are offered in other departments for minor work in 
specialized fields to supplement the major field of study. 
A strong undergraduate program is required of those students interested in under-
taking graduate study in this department. Fundamental training in biology, chemistry, 
mathematics, statistics and other related fields is a prerequisite to a satisfactory graduate 
program. 
Open to graduate students for minor only: 401, 402, 403, 404. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. INTRODUCTION TO POULTRY 
SCIENCE. 401. MEAT AND EGG TECHNOLOGY. 
~3-{)) Cr. 3. F.W. ~-3) Cr. 4. F. 
rlnc~les and practices of poultry industry erequisite: Bact. 304. 
I ntro uction to the production, crocesslng Measurement of quality factors. Influence 
and marketing of ~s and dou try. Study of disease, environment, ~enetics and nutri-
of the breeding, f ing an management lion on quality. Processmg methods. De-
practices as they affect production economics cline in product quality. Trips to nearby 
and product quality. processing plants. 
110. TECHNICAL LECTURE. 402. POULTRY BREEDING. p-0) Cr. R.F. )pportunitles in poultry science. ~-0) Cr.3. Alt. S. Offered 1968. 
erequislte: Gen. 301. 
301. POULTRY SCIENCE TECHNIQUES. 
Inheritance of eg: production, egg size, 
hatch-ablll~, bo~ size, viability and 
~3) Cr.2. F. plumage co or; me odsofpoultrybreeding. 
requisite: 101 or 365. 
A laboratory course designed to supple-
ment 101 or 365. Selection of breeding 403. TURKEY PRODUCTION. 
and laying stock, grading of eggs, ere- (2-3) Cr. 3. Alt. W. Offered 1969. 
mortem and post-mortem grading ofpou try, Prerequisite: 1 01, 301 . 
study of internal organs and their func- Development of the turkey industry and the 
tlons. Trips to nearby poultry farms. commercial production of hatching eg~s, 
~ults and mature stock. Trips to near y 
302. INCUBATION AND HATCHERY arms. 
MANAGEMENT. 
~-2) Cr. 3. Alt. S. Offered 1969. 404. POULTRY NUTRITION. erequlslte: 101, Zool. 234. 
Problems in hatchery management, includ- ~-2) Cr. 4. F. 
ing the ~rinciples of artificial incu batlon. erequlsite: An. Sci. 318. 
Trips wl be made to nearby hatcheries. Practical aspects of poultry nutrition. Ra-lion formulation, mixing and feeding tests. 
305. POULTRY SEMINAR. 
Feeding programs and requirement at dlf-
( 1-0) Cr. 1 each time taken. W. 
ferent ages. 
365. POULTRY FEEDING AND 490. SPECIAL PROBLEMS. Cr.1 to3. Yr. MANAGEMENT. H . Honors Program. ~Cr. 3. W .S.SSI. 
ulslte: Junior or senior classification. Open to junior or senior students showing 
Practical feeding and management of poultry satisfactory preparation for problem chosen and quality point average of 2.5 or above flocks. Ofaeratlonal study of commercial for two preceding quarters. Conferences and poultry arms, including production and 
marketing practices. creparatlon of report on individual prob-ems. 
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COURSE PRIMARILY FOR GRADUATE STUDENTS, maior or mmor, open to 
qualified undergraduates 
590. SPECIAL TOPICS. 
Cr. arr. F .W .S. Forsythe. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
601. ADVANCED POULTRY BREEDING. 
(3-0) Cr. 3. Alt. F. Offered 1968. 
Prerequisite: 402. Nordskog. 
Survey of poultry genetics. Application of 
systems of breeding to poultry, including 
inbreeding, outbreeding, hybridization and 
methods of selection. 
602. ADVANCED MEAT AND EGG 
TECHNOLOGY. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 401. Marion. 
Qualitative and quantitative techniques for 
studying composition of meat and eggs. 
Involvement of muscle components in meat 
tenderness, and in other palatability factors 
Functional properties of egg components. 
Product deterioration including physical, 
chemical and microbiological. 
603. SEMINAR IN ANIMAL NUTRITION 
AND MEATS. 
(An.Sci. 603) See Animal Science. 
605. METHODS AND TECHNIQUES IN 
ANIMAL NUTRITION 
EXPERIMENTATION. 
(An.Sci. 605) See Animal Science. 
614. ADVANCED POULTRY NUTRITION. 
(3-2) Cr. 4. Alt. W. Offered 1968. 
Prerequisite: Permission or imtructor. Bal-
loun. 
Requirements, interaction and metabolism 
of nutrients by chickens and turkeys. De-
velopment and testing experimental diets, 
including deflclency studies. 
680. MODERN VIEWS OF NUTRITION. 
(An.Scl. 680, B. & B. 680, F. & N. 680) 
See Animal Science. 
690. RESEARCH. 
A. Poultry Breeding. Nordskog. 
B. Poultry Nutrition. Balloun, Miller. 
C. Avian Physiology. 
D. Poultry Products Technology. Forsythe, 
Marion. 
PSYCHOLOGY 
Wilbur L. Layton, Ph.D., Head of Department 
Professors: John A. Bath. Ph.D.; Don C. Charles, Ph.D.; John E. Evans, Ph.D.; Martin 
F. Fritz, Ph.D.; D. Bruce Gardner, Ph.D.; Thomas E. Hannum, Ph.D.; Alvah R. Lauer, 
Ph.D.; Arthur C. MacKinney, Ph.D.; Leroy Wolins, Ph.D. 
Assocza.te Professors: Frederick G. Brown, Ph.D.; George G. Karas, Ph.D.; Edwin C. Lewis, 
Ph.D.; John R. Schuck, Ph.D.; Donald H. Schuster, Ph.D.; James A. Walsh, Ph.D.; Roy 
E. Warman, Ph.D. 
Assistant Professors: Wayne H. Bartz, Ph.D.; David C. Edwards, Ph.D.; John P. Hartzell, 
B.D.; Aaron Lowin, Ph.D.; Daniel M. McMillen, Ph.D.; David H. Mills, Ph.D.; Raymond 
E. Moore, Ph.D.; Ronald H. Peters, Ph.D.; Charles A. Poe, Ph.D.; Lillian C. Schwenk, 
M.S.; Donald G. Zytowski, Ed.D. 
Opportunities for Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in psychology, 
leading to the degree Bachelor of Science, see Sciences and Humanities, Curriculum. 
Psychologists are concerned with behavioral research and teaching in the areas of 
theoretical, comparative and physiological, psychometric, developmental, educational, dif-
ferential, social, and personality psychology. Applied psychologists utilize the results of 
basic research in a variety of ways. Clinical psychologists work with mentally ill persons 
and those with personality and adjustment problems. Counseling psychologists work most 
often in schools and colleges with people who have personal and vocational problems 
to solve. Industrial psychologists work in business, industry, government, and the mllltary 
428 Description of Courses 
to help improve the efficiency and personal satisfaction of workers. Psychologists also 
work in the public schools with pupil problems, especially those of exceptional (different 
from the average) children. 
Undergraduate majors frequently are employed as employment interviewers, psy-
chometricians and personnel technicians. Many positions require at least the Master of 
Science degree. 
" Undergraduate majors in this department should include the following courses in 
their programs: 201, 202, 230, 301, 302, 380, 440, 460. 
As supporting work, undergraduate majors are urged to take the following courses: 
Math. 101, 104; Stat. 201; Phys. 111, 112, 113, or Chern. 101, 102, 103; Soc. 134; 
Zool. 303, 355; Gen. 301 or 400; Phil. 370, 480, 481. The exact program of courses 
will be developed by the student and his major adviser. 
For students desiring a minor in personnel psychology, 440, 450, 451, 550 and 551 
are recommended. 
The following courses appropriately can be taken by non-majors with primary in-
terests in social science or education: 230,270,333, 370, 380, 436, 440, 521, 533, and 541. 
The psychology requirement for an Iowa professional teaching certificate will be met 
by 101, 230 and 333. 
270, 370 and 371, plus 5 hours from 499, 570, 571 or 599 and Ed. 550 will meet 
the minimum requirements of the State Department of Public Instruction for the teaching 
of driver education and safety. 
Several undergraduate courses provide students with the opportunity to gain first-
hand experience with psychological research through participation as subjects in experi-
mentation directed by faculty members. In some courses, particularly 101, such experience 
is deemed important enough to warrant requiring every student to participate. In other 
courses opportunities are made available to students to volunteer for research participation. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in certain fields of psychology, and minor work to students taking major 
work in other departments. 
Students desiring a graduate major in psychology must have been graduated from 
a recognized curriculum substantially equivalent to one of the undergraduate curricula 
of Iowa State University. Prerequisitetoadmissionisat least 15 credits of basic psychology, 
which normally should include a laboratory course, a quantitative or methods course, 
a social psychology course and a course with developmental emphasis. 
Open to graduate students for minor only: 430, 436, 440, 441, 451, 460. 
Index to field of work is given by the second and third figures of course numbers: 
00-09 Experimental and Statistics 
10-19 Comparative and Physiological 
20-29 Counseling and Clinical 
30-39 Developmental and Educational 
40-49 Differential and Psychometrics 
COURSES FOR NONCOLLEGIATE STUDENTS 
10. ACADEMIC LEARNING SKILLS. 
(2·2) Cr. 0. F.W.S.SS. 
~dent methods of studying and reading. 
50-59 Industrial 
60:.69 Personality and Psychopathology 
70-79 Safety and Driver Education 
80-89Social 
90-99 Research, Special Problems, 
Special Topics. 
78. AUTOMOBILE DRIVING. 
(~2) Cr. 0. F.W .S.SS. 
~·or those learning to drive an automobile. 
See Fees and Expenses. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. GENERAL PSYCHOLOGY. 
(3-0) Cr. 3. F.W.S.SS. 
Introduction to fundamental psychological 
concepts derived from the application of. 
scientific method to the study of behavior. 
Applications of psychology 
201. LEARNING AND MOTIVATION. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 1 01 . 
Fundamental concepts and principles of 
learning and motivation. Data from human 
and animal experimentation considered 
202. SENSATION AND PERCEPTION. 
(3-0) Cr. 3. F.W .S.SS. 
Prerequisite: 101. 
An appraisal of traditional and contem-
porary psychophysical models. A study 
of the general characteristics of the senses 
and the basic conditions and principles of 
human perception with an emphasis on 
vision. 
230. DEVELOPMENTAL PSYCHOLOGY. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 1 01 . 
Characteristic development and decline of 
physical traits, learning and intelligence, 
social and emotional behavior, personality 
and adjustment from conception to senes-
cence. Emphasis on childhood and adole-
scence. 
250. PSYCHOLOGY OF SALES AND 
ADVERTISING. 
(3-0) Cr. 3. W. 
Prerequisite: 1 01 . 
Psychological principles underlying sound 
salesmanship and advertising. Selection and 
training of salesmen in effective selUng. Re-
search on and testing of advertising. At-
tention, memory, readability, believability. 
270. PROBLEMS OF HUMAN 
CONSERVATION. 
(3-0) Cr. 3. F. 
Prerequisite: 1 0 1 . 
Survey of highway, industrial, farm and 
home safety and safety organizations. Prtn-
ciples of accident prevention; individual and 
group responsibilities. 
301,302. EXPERIMENTAL PSYCHOLOGY. 
(1-4) Cr. 3 each. F.W.S. 
Prerequisite: 201 202. Stat. 201. 
Research methodology in psychology The 
scientific study of human behavior is em-
phasized in psychophysics, perception, sen-
sory processes, motivation and learning 
Research techniques applied in laboratory 
setting. 
333. ·EDUCATIONAL PSYCHOLOGY. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 230. 
Emphasis on human learning. Considera-
tion of concepts of readiness, individual 
differences, motivation, re~ntion, transfer, 
concept development, reasoning, mental 
health, and measurement as related to learn-
ing. Psychological principles of teaching-
learning technology are examined. 
370. THEORY AND PRINCIPLES OF 
DRIVER EDUCATION. 
(3-2) Cr. 4. W. 
Prerequisite: 270, Iowa driver's Ucense, per-
mission or Instructor. 
Source materials, methods, policies and pro-
cedures, and psychological aspects ofdriver 
education; techniques including psycho-
physical measurement and interpretation. 
371. PRACTICES OF DRIVER EDUCATION. 
Cr. 1 to 3 each time elected, total no more 
than 4. F.W.S.SS. 
Prerequisite: 370, Iowa driver's Ucense. per· 
mission of instructor. 
Organization of, and experience with, both 
classroom and behind-the-wheel phases of 
driver education; lesson plans, films, sched-
ulJng and testing techniques. 
380, 381. SOCIAL PSYCHOLOGY. 
(3-0) Cr. 3. F.W. 
Prerequisite: 380: 201; 381: 380. 
380· Motives in interpersonal relationships, 
development of attitudes, suggestiblllty and 
persuasibillty, obediance, lmltatlor., leader-
ship and power, cooperation and competi-
tion. 381· Social influence, conformity and 
deviation, social dependence, people as 
sources of Information, cognitive theories. 
430. PSYCHOLOGY OF ADOLESCENCE. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 230. 
Developmental characteristics of the adoles--
cent; emphasis upon typical behavior at 
this developmental period; impUcatlons for 
education and guidance of adolescents. 
436. PSYCHOLOGY OF EXCEPTIONAL 
CHILDREN. 
(3-0) Cr. 3. W .S.SS. 
Prerequisite: 230 or C.D. 336. 
Emotional and behavioral characteristics 
of atypical chlldren. CharacterisUcs of gifted 
chlldren; educational and psychological 
problems in physical, neural, sensory and 
intellectual defldency. Clinical observation 
and work with handicapped available. 
440. PSYCHOLOGICAL MEASUREMENT 1. 
(3-0) cr. 3. F.w.s.ss. 
herequlsite: 6 credits In psychology. 
Principles of psychological measurement in-
cluding: sources of test infonnation,quanta-
tatlve concepts wlth applications to test con-
struction, factors influencing test perfor-
mance, uses and misuses of testa in counsel-
ing, educational and industrial settings. 
441. OPINION, ATTITUDE AND 
MOTIVATION ANALYSIS. 
(3-0) Cr. 3. S. 
herequisite: 201, Stat. 201. 
Genesis of opinions, attitudes and motives; 
construction of measuring devlcea; prob-
lems of sampling, scaUng and analysis; 
implications and applications. 
450. INDUSTRIAL PSYCHOLOGY I. 
(3-0) Cr. 3. F .SS. 
Prerequisite: 201 . 
Content and methods of industrial psy-
chology with emphasis on differential psy-
chology; selection techniques, merit rating, 
employee counseUng, attitudes and morale, 
training, leadership and job evaluation. 
451. INDUSTRIAL PSYCHOLOGY II. 
(~) Cr.3. W. 
Pr~ulslte: 450. 
Content and methods or Industrial psy-
chology with emphasis on industrial social 
psychology and modlfytng employee per-
formance. 
430 Description of Courses 
460. 
499. 
PSYCHOLOGY OF ADJUSTMENT. 
(4-0) Cr. 4. F.W.SS. 
Prerequisite: 9 credits in psychology. 
!\:ormal and abnormal modes of adjust-
ment Emphasis on motivation and learn-
Ing ln development of adjustment patterns 
Field trips 
SPECIAL PROBLEMS. 
Cr. 1 to 4 each time elected. F.W.S.SSI. 
Prerequisite: 6 credits in Psych.. permis-
sion or instructor. 
A. Historical, Systematic, Theoretical 
B Safety. 
C. Advertising and Sales. 
D. Genetic and Geriatric. 
E. Experimental. 
F Educational and Learning. 
G. Individual Differences and Psychometrics. 
H Honors. 
I Clinical and Abnormal. 
,J Guidance, Personnel, Counseling. 
K. Industrial. 
L Exceptional Children. 
:\1 School Psychology. 
:'\: Social 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or mmor, open to 
qualified undergraduates 
500. ENGINEERING PSYCHOLOGY. (I.E. 
500). 
(3-0) Cr. 3. Alt. F. Offered 1967. 
Prerequisite: 201, 202; Stat. 201. Schuster. 
Contributions of psychology to the con· 
sideration of human factors ln engineering 
design Human sensory-motor character-
istics important to design of man-machine 
systems. 
501, 502, 503. ADVANCED EXPERIMENTAL 
PSYCHOLOGY. 
501: (3-0) Cr. 3; 502, 503: (3-2) Cr. 4 
each. Yr. 
Prerequisite: 501: 15 credits In Psych. in-
cluding 302 or equivalent; 502: 501; 503: 
502. Edwards, Karas, Schuck. 
501 Psychological research methods with 
emphasis on the experimental method and 
laboratory techniques, psychological litera-
ture. 502· Advanced experimental investiga-
tion of sensory processes, perception and 
psycho-physics I ndlvidual research project 
required. 503 Hesearch techniques specific 
to experimentation on the learning process 
Empirically derived concepts Laboratory 
Investigation of learning. 
505. PSYCHOMETRICS. 
(Stat. 505) See Statistlcs. 
506. FACTOR ANALYSIS. 
(Stat. 506) See Statistics. 
510. COMPARATIVE PSYCHOLOGY. 
(3-0) Cr. 3. Alt. F. Offered 1968. 
Prerequisite: 302. Karas. 
Concepts and techniques used in the ex-
perimental analysis of animal behavior 
Emphasis on mammalian behavior 
515, 516. PHYSIOLOGICAL PSYCHOLOGY. 
(3-0) Cr. 3. Alt. W.S. Offered 1968-69. 
Prerequisite: Zool. 224 and 355, or V. 
Anat. 217 and V. Pharm. 264. Peters. 
515 Neurophysiological correlates of be-
havior with emphasis on sensory-motor 
systems. 516 Neurophysiologicalcorrelates 
of behavior with emphasis on motivation 
and learning 
522. PSYCHOLOGY OF COUNSELING. 
(3-0) Cr. 3. F.SS. 
Prerequisite: 15 credits In Psych. including 
440. Lewis. 
Counseling procedures and techniques 
Theory. research, and evaluation of counsel-
ing. Counseling as a profession 
523. VOCATIONAL PSYCHOLOGY. 
(2-2) Cr. 3. W. 
Prerequisite; 201, 440. ZytowskJ. 
Theories of vocational behavior, including 
vocational development and choice, and 
their relationships to job satisfaction and 
job performance. 
530. ADVANCED DEVELOPMENTAL 
PSYCHOLOGY. 
(3-0) Cr. 3. F.SS. 
Prerequisite: 15 hours (including 230 or 
C .D. 336) or graduate standing. Charles. 
Critical evaluation of major research in 
physical, sensory, intellectual, emotional 
and social development. Human behavior 
from conception to senescence. Maturity 
and old age emphasized. 
531. PSYCHOLOGY OF EXCEPTIONAL 
INTELLIGENCE. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 15 crerlits in Psych. including 
436. Charles. 
Study of the psychological characteristics 
of the mentally deficient, and the gifted and 
creative. Theoretical views, current research 
in learning and cognition, perception, lan-
guage, motor skills, adjustment: implica-
tions for clinical and educational practice. 
533. ADVANCED EDUCATIONAL 
PSYCHOLOGY I. 
(3-0) Cr. 3. Alt. W. Offered 1969. SS. 
Prerequisite: 9 credits in Psych., including 
333.Bath. 
Educational applications of the principles 
of human growth and development, indivi-
dual differences and learning. Evaluation 
of research pertinent to curriculum and in-
struction. 
534. ADVANCED EDUCATIONAL 
PSYCHOLOGY II. 
(3-0) Cr. 3. Alt. S. Offered 1969. SS. 
Prerequisite: 501, 533. Lewis. 
The application of psychological principles 
and methodology to the study of educa-
tional problems Consideration of educa-
tion as a behavioral science. Design and 
evaluation of psychological research on 
problems related to education. 
535. PSYCHOLOGY OF READING. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 230, 333. Warman. 
The psychology of the reading process, 
its nature and development including ef-
fects of both internal and external factors 
on performance. Evaluation and diagnosis 
of reading skills. Remedial and develop-
mental procedures. 
540. PSYCHOLOGICAL MEASUREMENT II. 
(3-0) Cr. 3. W. 
Prerequisite: 9 credits in Psych., including 
440. Layton. 
Theoretical and instrumental defmition of 
variables. Reliability and validity of mea-
surements. 
541. INDIVIDUAL TESTING. 
(3-0) Cr. 3. S.SS. 
\ 
Prerequisite: 440, permission or instructor. 
Hannum. 
Theory of individual mental testing. De-
velopment and techniques of administering, 
scoring, and interpreting individually ad-
ministered tests Emphasis on Binet and 
Wechsler tests. 
545. DIFFERENTIAL PSYCHOLOGY. 
(2-0) Cr.2.S. 
Prerequisite: 440. Mac Kinney. 
Individual differences in behavior and their 
determinants. Trait definitions c;enetlcs of 
behavior Interaction of heredity and en-
vironment. Research methods. 
550. ADVANCED INDUSTRIAL 
PSYCHOLOGY I. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 440 or permission ortnstructor. 
Mac Kinney. 
Development of dependent variables in ap-
plied behavioral researcl.. Measurement of 
performance effectiveness Applications in 
industry, education, other applied psycho-
logical settings. 
551. ADVANCED INDUSTRIAL 
PSYCHOLOGY II. 
(3-0) Cr. 3. Alt. S. Offered 1969. 
Prerequisite: Psych. 451, 550. MacKinney. 
:\1ethods, theory and practice of industrial 
psychology, with emphasis on behavioral 
research in industrial settings 
560,561, 562. PSYCHOLOGY OF 
PERSONALITY. 
(3-0) Cr. 3. Yr. 
Prerequisite: 460 or graduate standing. Mills, 
Moore. 
560. Personality theories !\1ajor concepts, 
methods, and problems in the study of per· 
sonality Analysis of theories of personality, 
with emphasis on personality development 
in the normal population. 561. Psychopath-
ology and behavioral deviations. Applica-
tion of personality theory to the study of 
abnormal behavior. Analysis oftheetiology 
and dynamics of various psychopathologi-
cal entities, including the psychoneuroses 
and psychoses. 562. Personality assessment 
Basic concepts underlying personality as-
sessment. Objective and projective methods 
for the measurement of personality 
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570. ADMINISTRATION AND 
SUPERVISION OF HUMAN 
CONSERVATION AND ACCIDENT 
PREVENTION PROGRAMS. 
(3-0) Cr. 3. SS. 
Prerequisite: 270, 370. 
Effective methods of developing the back-
ground and motivation essential to accident 
prevention at various educational levels. 
571. SEMINAR: PSYCHOLOGY OF SAFETY. 
(2-0) Cr. 1. S.SS. 
Prerequisite: 9 credits In Psych. and Ed .. 
permission or Instructor. 
Heview of Uteratu re in field ofsafety. Hound-
table discussions with state and national 
safety experts and public officials. 
580. ADVANCED SOCIAL PSYCHOLOGY. 
(3-0) Cr. 3. F.SS. 
Prerequisite: 9 credits In Psych. including 
380. Lowin. 
Theoretical approaches ln contemporary 
social psychology The impact of each of 
the following on social psychology· learn· 
in2. ecological, Gestalt, cognitive, role. and 
field theories, mathematical and analog 
modeling, and instrumental ( rational) inter-
action. 
581. PSYCHOLOGY OF PERSUASION. 
(3-0) Cr. 3. W. 
Prerequisite: 15 hours in psychology, In-
cluding 380. Lowln. 
r:ffects of persuasive commlUlicatlons on 
attitudes, beliefs, and behavior. The nature 
of attitudes, tactics of research design and 
measurement, and substantive findings from 
research on attitude change and social In-
fluence. 
599. SPECIAL TOPICS. 
Cr. 1 to 4 each time elected. F.W.S.SS. 
Prerequisite: 12 credits in Psych., perm le-
sion of Instructor. 
A. His to rlcal, System a tic, Theoretical. 
B Safety 
('. Advertising and Sales. 
D. c;enetic and <ieriatric. 
r: r:Xperlmental. 
F. I<:ducational and Learning. 
c;. I ndlvldual Differences and Psychometrics. 
H. Honors. 
I. Clinical and Abnormal. 
,J. Guidance, Personnel, Counseling. 
K .I ndustrlal. 
L. I<:xceptional Chlldren 
M. School Psychology. 
:"..:. Social. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
601, 602, 603. HISTORICAL AND 
SYSTEMATIC PSYCHOLOGY. 
(2-0) Cr. 2 each. Yr. 
Prerequisite: 601: Second year graduate 
standing; 602: 601; 603: 602. Charles. 
60 1. Philosophical and theoretical bases of 
psychology. Historical antecedents of con-
temporary theories. Operationalism and 
logical positivism. The data of psychology 
Causality and explanation ln psychology 
602 Contemporary theories in psychology 
Sensation and perception, learning, think· 
ing, and motivation. Influence of biology 
and physiology on psychological theories 
603 Contemporary theories In psychology 
Developmental, social and personality 
604. THEORIES OF LEARNING. 
(3-0) Cr. 3. F. 
Prerequisite: 503. EdwardtJ. 
r:xamination of the major theories of learn-
ing and or the experimental evidence for 
each 
605. PSYCHOLOGY OF MOTIVATION. 
(3-0) Cr. 3. W. 
Prerequisite: 503. Edwards. 
An examination or the major research find-
ings and theoretical concepts In the psy-
chology of motivation. 
620. PSYCHOLOGICAL COUNSELING . 
(2-2) Cr. 3. S.SS. 
Prerequisite: 522. Warman. 
Advanced theory and practice in psychologi-
cal counseling with emphasis on application 
of counseling and testing techniques. Case 
studies and role playing. 
432 Description of Courses 
636. SCHOOL PSCYHOLOGY. 
(1 to 3-0) Cr. 1 to 3. F.W.S. 
691. PRACTICUM IN PSYCHOLOGY. (As Arranged) Cr. 1 to 4 each time elected. 
F.W.S.SS. Prerequisite: Enrollment In school psy-
chology training program, pennlsslon or 
Instructor. Charles. 
The practice of school psychology; exam-
Ination of the duties, responslbilllles, ethics 
and problems of the profession. 
690. SEMINAR IN SPECIAL AREAS OF 
PSYCHOLOGY. 
( 1 to 3-0) Cr. 1 to 3 each tbne elected. 
Offered when demand warrants. 
Prerequisite: Graduate standing. Graduate 
staff. 699. 
Prerequisite: Pennlsslon of Instructor. Grad-
uate staff. 
Supervised practice and experience in the 
following fields of specialization In applied 
psychology. 
A. Counseling Psychology. 
B. Industrial Psychology. 
( ·. School Psychology. 
D. Individual Testing 
E. Teaching of Psychology. 
RESEARCH. 
Graduate staff. 
SOCIOLOGY AND ANTHROPOLGY 
William F. Kenkel, Ph.D., Head of Department 
Professors: Ward W. Bauder, Ph.D.; George M. Heal, Ph.LJ.; Joe M. Hohlen, Ph.LJ.; Dorothy 
Lee, Ph.D.; Walter A. Lunden, Ph.D.; Margaret C. Warning, Ph.D. 
Associate Professors: Harry Cohen, Ph.D.; Gerald E. Klonglan, Ph.D.; Ronald C. Powers, 
Ph.D.; William H. Stacy, Ph.D. 
AssiStant Professors: Jon A. Doerflinger, Ph.D.; David M. Gradwohl, Ph.D.; Ruth S. Hamil-
ton, Ph.D.; John J. Hartman, Ph.D.; Paul R. Kimmel, Ph.D.; Dennis E. Tedlock, Ph.D.; 
Richard D. Warren, Ph.D. 
lnstroctors: Roger.J. Hruene, B.S.; Romine R. Deming, M.S.; ,Joan H. Doerflinger, M.S.S.W.; 
Marvin B. Lind, M.S.; Herbert G. Lingren, M.S.; Sharon ,J. Price, B.S.; Elmer W. 
Schwieder, M .S.\V.; .James Whittington, H .A. 
Opportunities for Undergraduate Study 
Sociology is concerned with the nature and workings of group life. Courses are built 
around selected group functions, institutions, and problems with the objectives of pro-
viding ( 1) information gained though research about group life, ( 2) insight into the "why" 
of group behavior and ( 3) techniques for studying social situations and problems. 
A major in sociology prepares a student for a variety of occupational fields, among 
which are ( 1 ) positions in private, public welfare, and group work agencies; ( 2) civil service 
appointments with government agencies; ( 3) college and university teaching, research and 
extension work: ( 4) positions with personnel departments in industry or farm organiza-
tions. The facilities of the l rniversity provide unusual opportunities for apprenticeship in 
social welfare and research in industrial relations, population, family, ethnic and inter-
group relations, community, anthropology, social problems, etc. Qualified students are 
encouraged to pursue graduate study in sociology, rural sociology, anthropology or social 
work, since the more responsible positions require advanced degrees. 
l Tndergraduate students with majors in sociology usually include the following courses 
in their programs: 134, 135, 202, 218, 301, 401, 402, 445, and 18 additional hours in 
sociology courses. 
In addition to the basic courses for all majors in sociology, fields of specialization 
are represented by the following course offerings: 
1. General sociology: 300, 330, 410, 425, 445, 464, 480, 485, 486, 500, 570. 
2. Family sociology: 218, 319, 336, 364, 421, 422, 464, 485, 488. 
3. Industrial sociology: 380, 410, 480,486, 570. 
4. Anthropology: 218, 219, 220, 321, 322, 323, 340, 420, 421, 422, 424. 425, 
429. 
5. Social welfare and legislation: 300, 335, 336, 337, 422, 425, 461, 462, 464, 
485,488. 
6. Rural sociology: 200, 390, 391, 393. 
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The minor in sociology is particularly suitable for students majoring in other social 
sciences or in technical and applied fields where principles and applications of group 
organization and group behavior are helpful. 
Program in Anthropology. Anthropology is the study of man, culturally and bio-
logically, throughout time and space. Within this field there are two areas of concentration: 
( 1 ) Cultural anthropology, which includes the disciplines of social anthropology, arch-
aeology, and anthropological linguistics and ( 2) physical anthropology. 
Undergraduate majors specializing in anthropology will include in their program 
certain of the departmental core requirements plus additional courses in anthropology 
and sociology. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor 
of Philosophy in sociology and rural sociology and minor work for students majoring 
in other departments. 
Prerequisite to major graduate work in the department is the completion of under-
graduate work in economics, mathematics, statistics, sociology and other social science 
and technical subjects, substantially equivalent to that required of undergraduate students 
majoring in sociology or rural sociology at this institution. 
The foreign language requirement for the degree Master of Science may be waived 
upon recommendation of the department head. 
Courses open to graduate students for minor credit only: 391, 393, 401, 402, 410, 
420,421,422,424,425,445,450,464,480,485,486,488. 
Courses in Sociology 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
134. INTRODUCTION TO SOCIOLOGY. 
(3-0) Cr. 3. F.W .S.SSI,SSII. 
Analysis of the effects of group relations 
on human behavior; interrelations of per-
sonality, group, community and culture, 
major social processes, practical study of 
society. 
135. SOCIAL PROBLEMS. 
(3-0) Cr. 3. F .W .S.SSII68, SSI69. 
Prerequisite: 134 or 200. 
Nature and meaning of social problems; 
incidence and characteristics of selected 
social problems of major public interest; 
analysis of proposed solutions. 
• 200. RURAL INSTITUTIONS AND 
ORGANIZATIONS. 
(4-0) Cr. 4. F.W.S. 
Structure and problems of rural groups. 
Field trips to farmer meetings; visiting lee· 
turers, discussions by agricultural leaders 
202. SOCIOLOGICAL INQUIRY. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 134 or 200. 
Major sociological concepts; elementary so-
ciological theories and models 
300. RACE AND MINORITY GROUP 
RELATIONS. 
(3-0) Cr. 3. W. 
Prerequisite: 134 or 200 or 218. 
Minority groups and social structure; ana-
lysis of causes and consequences of group 
conflict with emphasis upon prejudice and 
discrimination in the United States. 
301. PRINCIPLES OF SOCIOLOGY. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 202. 
Introduction to advanced principles; ana· 
lysis of concepts and propositions. 
305. SOCIAL INTERACTION. (3-0) Cr. 3. F.S.SSI68, SSI69. 
Prerequisite 202. 
Dynamics of social relations; analysis of 
human behavior in group situations. 
319. COURTSHIP AND MARRIAGE. 
(3-0) Cr. 3. F.W.S.SSI68, SSII69. 
Prerequisite: Sophomore standing. 
A person-centered analysis of courtship and 
marriage relationships; contributions of the 
various fields of knowledge to the under-
standing of courtship and marital adjust· 
ment. 
330. SOCIAL STRATIFICATION. 
(3-0) Cr. 3. S.SSI68, SSII69. 
Prerequisite: 134. 
Social status and social class; analysis of 
stratification systems ln the United States; 
social status and behavior differences; social 
mobility. 
335. CRIMINOLOGY. 
(3-0) Cr. 3. F. 
Prerequisite: 134. 
Jo:Xtent and character of crime in rural and 
urban areas; treatment and care of offenders; 
programs for prevention. Field trips and 
Interviews with public officials. 
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336. JUVENILE DELIQUENCY. 
(3-0) <.:r. 3. W.S. 
f•rerequlslte: 134. 
~oclologlcal nature and extent of delinquen-
cy; administration of juvenile courts, in-
stitutional treatment, probation and parole 
Fi«.>ld trips and intervl«.>ws 
337. CORRECTIONAL INSTITUTIONS. 
(3-0) Cr. 3. S. 
Prerequisite: 335. 
Analysis of organization and administra-
tion of correctional Institutions. One-week 
field trip to an assigned institution 
364. GROUP DYNAMICS. 
(2-3) Cr. 3. F.W.S. 
Prerequisite: 134 or 200. 
!'Ianning and conducting group activities; 
relation of group dynamics and group tech-
niques to group productivity; laboratory, 
group analysis, field practices. 
380. SOCIAL RELATIONS IN INDUSTRY. 
(3-0) Cr. 3. F.S. 
Prerequisite: 134. 
Formal and Informal group aspects ofbusi-
ness and industrial organizations; group 
aspects of personnel administration and 
worker adjustment 
• 390. SOCIOLOGY OF RURAL LIFE. 
(3-0) Cr. 3. W. 
Prerequisite: 134 or 200. 
Changing characteristics of rural society; 
human relationships, values, institutions af-
fected by changing population, technology 
and agricultural practices 
• 391. RURAL SOCIETY ADJUSTMENT. 
(3-0) Cr. 3. F. 
Prerequisite: 134 or 200. 
( ontemporary changes In rural society In-
cluding demographic, social institutions and 
organizations, and values Adequacy of ex-
isting Institutions, organizations, and agen-
cies to meet needs of rural people. Alterna-
tive structures and strategies to meet chang-
ing needs. 
• 393. SOCIOLOGICAL ANALYSIS OF 
AGRICULTURE RELATED AGENCIES. 
(3-0) Cr. 3. S. 
l'l-erequisite: 134 or 200. 
Agriculture agencies studied as a social 
system and bureaucracy; creation of agen-
cies, Internal operations of agencies, link-
age of agencies to farmer or general public. 
401. CONTEMPORARY THEORIES. 
(3-0) Cr. 3. W. 
l'l-erequislte: 301 . 
Analysis of major contemporary sociologi· 
cal theories 
402. RESEARCH METHODS IN SOCIOLOGY. 
(3-0) Cr. 3. F. 
Prerequisite: 301 . 
l{esearch design, field procedures and ana-
lysis of data 
410. SOCIOLOGY OF CITY LIFE. 
(3-0) Cr. 3. F .S.SSI68, SSII69. 
Prerequisite: 134. 
c;rowth, structure, and functions of the city; 
u rban-soclal relations 
445. POPULATION STUDIES. 
(3-0) Cr. 3. W.SSI68, SSII69. 
Prerequisite: 201. 
Composition and characteristics of chang-
Ing population, birth rates, and mobility; 
Introduction to population theory and 
policy. 
450. HUMAN ECOLOGY. 
(3-0) Cr. 3. F. 
Prerequisite: 134. 
Helationships among people growing out 
of their relationship to their natural and 
cultural environments. 
454. FIELD OBSERVATION AND 
PRACTICE. 
Cr. 1 to 3 each time taken. F.W.S. 
Prerequisite: 9 credits In Sociology. 
Supervised practice in established organiza-
tions and agencies. 
• A Hural organizations and group work 
agencies 
B. Industrial plants and related organiza-
tions. 
C. Welfare and professional group work 
agencies. 
D Family life education and agencies. 
461. FIELDS OF SOCIAL WORK. 
l3-0) Cr. 3. F. 
Prerequisite: 9 credits in Sociology. 
Survey of the fields of social welfare and 
social work; welfare programs and agen-
cies. 
462. INTRODUCTION TO SOCIAL 
CASEWORK .. 
(3-0) Cr. 3. W. 
Prerequisite: 461 . 
Principles, concepts, and methods of social 
casework and their application in agen-
cies and institutions 
464. COMMUNITY ACTION. 
(3-0) Cr. 3. W.SSI. 
PTerequlslte: 202. 
Community analysis of mobilization and 
organization of community resources for 
social action; field studies. 
480. INDUSTRIAL SOCIOLOGY. 
(3-0) Cr. 3. F. 
PTerequisite: 202 or 380. 
Social organization of industrial systems, 
social implications of bureaucracy and tech-
nological change. 
485. SOCIOLOGY OF THE FAMILY. 
(3-0) Cr. 3. S. 
PTerequisite: 202. 
Analysis of the family as a group; cultural 
influences, group processes and institutional 
aspects. 
486. LEADERSHIP AND SOCIAL 
INTERACTION. 
(3-0) Cr. 3. W.SSI68, SSII69. 
Prerequisite: 202 or 305. 
(;enesis of leadership; leader-follower roles 
and leader types In modern society; case 
studies of contemporary theories. 
488. FAMILY LEGISLATION. 
(3-0) Cr.3.S. 
Prerequisite: 6 credits in Sociology. 
Analysis of welfare legislation relating to 
marriage, guardianshif, adoption, divorce, 
and dependents; lega status of husband 
and wife, and children. Laws relative to 
social security. 
499. SPECIAL PROBLEMS. 
Cr. 1 to 5each tbnetaken. F.W.S. 
Prtrequislte: 9 credits In Sociology. 
A. ( ;eneral Sociology. 
• B. Hural Sociology. 
('. Social \\'elfare. 
I>. I ndu strial Sociology. 
t-:. Family Sociology. 
___ H. Honors Program. 
• Offered by the College of Agriculture. Courses 
not marked by an asterisk are offered by the 
College of Sciences and Humanities. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. HISTORY OF SOCIOLOGICAL 
THOUGHT. 
{_4-0) Cr. 4. F. 
Prerequisite: 9 credits in sociology. 
< lrigin and development of sociological 
thought from earliest times to the twentieth 
century. 
501,502. ADVANCED SYSTEMATIC 
THEORY. 
(4-0) Cr. 3 each. W.S. 
Prerequisite: 503. 
Contemporary theories in sociology Social 
system analysis. Conflict-dialectic analysis 
Eclectic formulations. Deductive, axiomatic 
thPOries 
503. INTERMEDIATE SOCIOLOGICAL 
INQUIRY AND THEORY. 
(3-0) Cr. 3. F. 
Prerequisite: 401. 
Science and sociology. l 'nits of sociological 
analysis. Taxonomies in sociology; con-
cepts, subconcepts, levels of concepts. J.<:le-
ments of systematic sociological theory; 
propositions, explanation, prediction,cause. 
Use of sociological theory in research 
505. PRIMARY RELATIONS. 
(3-0) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 202; 305 or Psych. 380. 
Analytic treatment of diffuse, affective inter-
personal relations; development of such pri-
mary relations in a variety of social situa-
lions, importam:e of primary relations in 
identity development and maintenance of 
social organizations 
570. SOCIAL ORDER AND SOCIAL 
CONFLICT. 
(Govt. 570) (3-0) Cr. 3. W. 
~erequisite: 9 credits in Soc., 9 credits In 
Govt. or Hlst. 
Sociological analysis of power, power struc-
ture, mass society, and cUte formation, con-
filet management within and between na-
tions 
590. SOCIAL ORGANIZATION. 
(3-0) Cr. 3. Alt. W. Offered 1969. 
Prerequisite: 9 credits In sociology. 
Theories of social organization; group struc-
ture and process as frames of reference. 
Differentiating factors affecting the structure 
of society;classificatlon of basic social forms. 
599. SPECIAL TOPICS. 
Cr. 1 to 5. F.W.S. 
Prerequisite: 15 credits In Soc., senior or 
graduate classlfcation. 
A. General Sociology. 
C. Social Welfare. 
I>. Industrial Sociology. 
I<:. Family Sociology 
• H Hural Sociology. 
• S Diffusion of Agricultural I dens. 
• T. Cross-Cultural Transfer of Knowledge. 
• \'. Hural Social Adjustment. 
• W Socl al Action. 
COURSES FOR GRADUATE STUDENTS, major or minor 
685. SOCIAL CHANGE AND THE FAMILY. 
(3-0) Cr. 3. W. 
Frerequislte: 485 plus 9 graduate credits 
in sociology. 
Changes in the family institution as socie-
ties evolve from agricultural to urban; 
adaptive function of the family. 
698. ADVANCED TOPICS IN SOCIOLOGY. 
(3-0) Cr. 3 each. 
1. General: 
A. Social Theory. F. 
B. Social Institutions Alt S. Offered 
1969. 
C. Population. Alt S. Offered 1969 
D. Social Interaction and Communica-
tion. Alt. S. Offered 1968. 
E. Social Disorganization. Alt. S. Offered 
1968. 
I<'. Social Change and Social Control 
Alt. W. Offered 1968. 
(;. Demography and Ecology. Alt. S. 
()ffered 1968. 
H . l{esearch Methods, 1 & 2 F W. 
J. Industrial Sociology. Alt. S. Offered 
1969. 
Courses in Anthropology 
2. Family: 
K J.<:arly Famlly Development. Alt. F. 
Offered 1967. 
I. Current Emphases in Marriage and 
the Family Alt. S. Offered 1969. 
M. Hescarch in Marriage and 1-'amily. 
Alt. S Offered 1968. 
3. Rural: 
• N Hural Community Organization Alt. 
F. Offered 1969. 
• 0. Bureaucracies In Hural Society. Alt. 
W. < >ffered 1 969. 
• P Current Rural Research. F.W. 
• q Application of Theory to Rural So-
ciology. A It. S. < )ffered 1969. 
• R Development of Hural Research Alt. 
W. < )ffered 1968. 
699. RESEARCH. 
• ,\. Hural Sociology. Beal, Bohlen, Doer· 
flinger, Kenkel, Kimmel, Klonglan, 
Powers, Warren. 
B. < ;eneral Sociology. Beal, Bohlen, 
Cohen, Doerflinger, Kenkel, Kimmel, 
Klonglan, Lunden. Powers, Wnrren. 
• Offered by the College of Agriculture. Sociology 
courses not marked by an asterisk are offered 
by the College o£ Sciences and Humanities. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
218. INTRODUCTION TO CULTURAL 
ANTHROPOLOGY. 
(3-0) Cr. 3. F.W.S.SSII68, SSI69. 
Anthropological concepts and techniques 
for understanding worldculturalsimUarltles 
and differences; universal aspects of human 
experience, including the famUy, economic, 
poUtlcal, and religious systems examined 
in cross-cultural perspective. 
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219. INTRODUCTION TO PHYSICAL 
ANTHROPOLOGY. 
(3-0) Cr. 3. F. 
Human origins, fossil man. differentiation 
Into races; physical anthropology of the 
living; interplay of biological and cultural 
factors In human condition. 
220. INTRODUCTION TO ARCHAEOLOGY. 
(3-0) Cr. 3. W. 
Origin and development of culture from 
Paleolithic assemblages through the begin-
nings of civilization; world prehistory by 
major culture areas. 
321. PRIMITIVE CULTURES OF THE 
WORLD. 
(3-0) Cr. 3. S. 
Prerequisite: 218. 
Primitive and folk cultures on a world-
wide basis; cultural continuity from the 
ethnographic present to transitional folk 
societies. Rerresentative groups within a 
framework o culture areas. 
322. THE AMERICAN INDIAN. 
(3-0) Cr. 3. W. 
Prerequisite: 3 credits in anthropology. 
Origin and distribution of native popula-
tions In North and South America; survey 
of cultural patterns of various ethnic groups; 
problems of adaptation subsequent to 
European contact. 
323. THE PEOPLES OF MIDDLE AND 
SOUTH AMERICA. 
(3-0) Cr. 3. F. 
Prerequisite: 3 credits in anthropology. 
Cultural backgrounds of middle and South 
American groups; historical and present 
economic, social, and religious systems of 
Indian and Mestizo groups In rural re-
gions; processes of acculturation and current 
trend In cultural development. 
340. PRIMITIVE RELIGION. 
(3-0) Cr. 3. W. 
Prerequisite: 218. 
The nature of maglco-religlous systems 
among primitive peoples. Social Integration 
of the supernatural. Man In nature. Nati-
vistic cults and revivalism Changes In ab-
original systems influenced by Western and 
Eastern religions. 
420. ARCHAEOLOGY OF NORTH 
AMERICA. 
(3-0) Cr. 3. S. 
Jlrerequlslte: 3 credits In anthropology. 
The prehistory and early history of North 
America as reconstructed from archaeologi-
cal evidence; peopling of the New World, 
major culture historical developments north 
of the Rio Grande. 
421. KINSHIP AND THE FAMILY IN 
DIFFERENT CULTURES. 
(3-0) Cr. 3. S. 
Prerequisite: 3 credits In anthropology. 
Theories of kinship, marriage regulations, 
and divorce; significance of kinship systems 
in organization of social life; cross-cultural 
approach to study of the family. 
422. CULTURE AND PERSONALITY. 
(3-0) Cr. 3. W. 
Frerequlsl te: 134, Psych. 1 0 1 . 3 credits in 
anthropology. 
Helationship of cultural, social, and person-
ality factors in human behavior; analysis 
of generational transmission of culture 
424. ETHNOLOGY OF THE OLD WORLD. 
(3-0) Cr. 3. W. 
Prerequisite: 218. 
An intensive ethnographic survey of cultures 
of the Old World. Contemporary peoples 
and their problems of transition. 
425. INTERCULTURAL RELATIONS. 
(3-0) Cr. 3. F. 
Prerequisite: 3 credits in anthropology. 
Analysis of culture contact and change with 
special emphasis dn the impact of Western 
peoples and civilization on economically un-
developed areas. 
429. ARCHAEOLOGICAL FIELD SCHOOL 
AND LABORATORY METHODS. 
Cr. 1 to 5. May be taken for Cr. 8 to 12 
in Summer Field School. Summer and F. 
w.s. 
Prerequisite: 3 credits in anthropology and 
consent or instructor. 
Summer fleld school for training in arch-
aeological reconnaissance and excavation 
techniques; documentation and interpreta-
tion of archaeological evidence. Laboratory 
processing and analysis of materials; prep-
aration of preliminary archaeological re-
port. 
499. SPECIAL PROBLEMS. 
Cr. 1 to 5 each time taken. F.W.S. 
Prerequisite: 9 credits in Anthro. 
A. Archaeology. 
8. Cultural Anthropology. 
C. Physical Anthropology. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
529. ADVANCED ARCHAEOLOGICAL 
METHODS. 
Cr. 1 to 5. May be taken for Cr. 8 to 12 
In Summer Field School. 
Prerequisite: 429 and consent of Instructor. 
Archaeological fleld techniques and lab-
oratory methods. Reconstruction of socio-
cultural activities from archaeological evi-
dence. 
599. SPECIAL TOPICS. 
Cr. 1 to 5. F.W.S. 
Prerequisite: 15 credits In Anthro. senior 
or graduate classification. 
A. General Anthropology 
B. North American Archaeology. 
C. Kinship Studies. 
D. American Indian. 
E. Latin American Studies. 
F. Culture and Personality. 
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COURSES FOR GRADUATE STUDENTS, major or minor 
698. ADVANCED TOPICS IN 
ANTHROPOLOGY. 
(3-0) Cr. 3. each. 
A. General Anthropology. 
B. Archaeology. 
699. RESEARCH. 
SOIL SCIENCE 
For description of courses, see Agronomy. 
SPAN 
Student Project for Amity among Nations (SPAN) is a program of carefully super-
vised, individual, foreign study. Participants spend one academic year planning research 
projects and gaining background on the country to be visited. Field studies require at 
least eight weeks abroad during the summer. During the following academic year partici-
pants prepare a report on their investigation and devote appropriate effort to the pro-
motion of SPAN. 
Total credits offered are 12; six for preparation and the field study, six for the report 
and SPAN activity. Grades for the first six credits are determined by the group adviser; 
for the final six credits the grades are determined jointly by the project counselor and the 
group adviser. Classification may be in appropriate formal or "Special Topics" courses. 
STATISTICS 
Theodore A. Bancroft, Ph.D., Head of Department 
Professors: C. Philip Cox, M.A.; Herbert T. David, Ph.D., Wayne A. Fuller, Ph.D.; David 
V. Huntsberger, Ph.D.; Oscar Kempthorne, Sc.D.; George \V. Snedecor, D.Sc., ( I·:merltus ); 
Norman V. Strand, M.S.; Leroy Wolins, Ph.D. 
Associate Professors: Foster B. Cady, Ph.D.; Donald K. Hotchkiss, Ph.D.; Howard \\'. 
Jespersen, M.S.; Balvant K. Kale, Ph.D.; Aklo Kudo, Ph.D.; C. C. Mosler, B.S.; Joseph 
Sedransk, Ph.D.; J. K. Sengupta, Ph.D.; James A. Walsh, Ph.D.; George Zyskind, Ph.D. 
Assistant Professors: Barry C. Arnold, Ph.D.; Harold D. Baker, M.S.; Edward J. Carney, 
M.S.; Carol E. Fuchs, Ph.D.; David Jowett, Ph.D.; Edward Pollak, Ph.D.; David R. Thomas, 
Ph.D.; Richard Warren, Ph.D. 
Instructors: Patricia S. Conn, M.S.; James S. DeGrade, M.S.; Richard W. Mensing, M.S. 
Opportunities for Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in statistics, 
leading to the degree Bachelor of Science, see Sciences and Humanities, Curriculum. 
438 Description of Courses 
The curriculum in sciences and humanities with a major in statistics is designed to 
prepare students for ( 1 ) graduate study in statistics, and ( 2) positions as assistants to 
research workers in business, industry or government. This work may include the follow-
ing: statistical design, analysis and interpretation of experiments and surveys; statistical 
quality control; sample inspection; high speed data processing; application of statistical 
principles and methods to industrial research and development and to industrial design 
and specifications; operations research to analyze the performance of men, machines and 
processes under operational conditions; market, sales, advertising and consumer research; 
cost and price analyses; newspaper, magazine, radio and television research; psychological 
testing; public health studies. Also, there are opportunities for work in statistics that require 
a major in a subject-matter field and a minor in statistics. 
l 'ndergraduate majors in this department usuaJly include the following basic courses 
in their programs:201,341,342,343,380,401, 402, 411, 421, 482. A minor is ordinarily 
taken in mathematics and consists of Math 213 and at least three additional courses in 
mathematics numbered 300 or higher. It is also advisable to have a strong minor in a 
field of application. These lists of courses are not to be regarded as statements of fiXed 
requirements or as complete outlines of the work necessary for the major. They are given 
solely for the convenience of students or advisers who wish to estimate the amount of 
basic, non-specialized study which may be needed. 
Students intending to do graduate work in statistics normally would take additional 
courses in mathematics. 
Opportunities for Graduate Study 
The department offers major work for the degrees !\1 aster of Science and Doctor of 
Philosophy ~ statistics and minor work to students taking major work in other departments. 
Prerequ1site to major graduate work is the completion of an undergraduate curriculum 
essentially equivalent to the curriculum in science at this institution, together with a year 
of calculus and a knowledge of statistical theory and methods as contained in Stat. 341, 
342,343,401,402. 
Open to graduate students for minor only: 401, 402, 411 421 431 436 446 447 
448,481,482, 499. ' 9 ' ' I I 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
201. PRINCIPLES OF STATISTICS. 
(4-3) Cr. 5. F.W.S. 
~requisite: 3 credits In Math. 
Statistical concepts In modern society, fre-
quency distributions, elements of statistical 
inference; contingency tables; introduction 
to regression, correlation; analysis of vari-
ance, single classification. 
A: (2-3) Cr. 3. W.S. For students in agri-
cultural and biological sciences. 
Prerequisite: 3 credits In Math. 
Jo:mphasls on experimental problems from 
biological fields; elementary experimental 
design 
B: (3-0) Cr. 3. F.S. For students In engi-
neering. 
Prerequisite: Math. 110. 
Emphasis on engineering applications 
~lore emphasis on probability .Introduction 
to order statistics Included. 
327. ELEMENTARY BUSINESS 
STATISTICS. 
(2-3) Cr. 3. F. 
Prerequisite: 201 . 
Applications of statistical principles to busi-
ness; sou~s or data; elementary discussion 
of index numbers, time series, forecasting, 
and quality control. 
341, 342, 343. INTRODUCTION TO THEORY 
OF PROBABILITY AND STATISTICS. 
(Math. 341,342, 343) (3-0) Cr. 3 each Yr. 
Prerequisite: Math. 112. 
Probability; distribution functions and their 
properties; role or the theory or stochastic 
processes; simple time dependent processes; 
:\1 arkov chains; sampling distribution; 
theory or estimation and tests ofhypotheses; 
linear hypothesis theory, regression and 
correlation, the multivariate normal distri-
bution; non-parametric methods 
380. STATISTICAL APPLICATIONS OF 
DIGITAL COMPUTERS. 
(C.S. 380) (2-3) Cr. 3. F.W.S. 
Prerequisite: 201, C.S. 214 or knowledge 
~.r co~puter programming. 
I ech!l1ques for using the computer as a 
t~ol In the analysis of statistical problems. 
:'l;ot open for credit to students who have 
had 481. 
401,402. STATISTICAL METHODS FOR 
RESEARCH WORKERS. 
(3-3) Cr. 4 each. 401: F .W .SSI. 402: 
W.S.SSII. 
Prerequisite: 401: 201 or graduate class· 
lficatlon, Math. 101; 402: 401. 
The role of statistics in research I ntroduc-
tion to the methods of analyzing data from 
experiments and surveys. 401 Statistical 
concepts and models; estimation; simple 
tests of signlflcance; linear regression and 
correlation; introduction to analysis ofvari-
ance. 402 Methods of analysis of variance 
including cross classlflcations; introduction 
to multiple comrarisons, factorials; indi-
vidual degrees o freedom; multiple regres-
sion; covariance. 
411. EXPERIMENTAL DESIGN FOR 
RESEARCH WORKERS. 
(3-0) Cr. 3. S.SSI. 
Prerequisite: 402. Cady, Hotchkiss, Jowett. 
:\1 ethods of constructing and analyzing de-
signs for experimental investigations; con-
cepts of blocking, randomization and rep-
lication; experimental unit technique; com-
plete block designs; confounding in factorial 
experiments; incomplete block designs, re-
sponse surface methodology 
421. SURVEY DESIGNS FOR RESEARCH 
WORKERS. 
(3-0) Cr. 3. S.SSII. 
Prerequisite: 401. 
:\1ethods of constructmg and analyzing de-
signs for survey investigations; simple ran-
dom, stratified, multistage and multiphase 
sampling designs; questionnaire construc-
tion; methods of estimation, techniques of 
survey investigation 
431. ELEMENTARY STATISTICAL 
QUALITY CONTROL. 
(3-0) Cr. 3. S. 
Prerequisite: 201 or 401, junior classlflca-
tlon. 
Application of statistical principles tom anu-
facturing. Survey of control chart technique 
and sampling Inspection schemes now in use 
436. GENETIC STATISTICS FOR 
RESEARCH WORKERS. 
(3-0) Cr. 3. S. 
Prerequisite: 411 . 
Statistics 439 
Statistical concepts in quantitative genetics. 
Derivation, definition, and estimation of 
genetic parameters. The application of stat-
istical models to the design, analysis and 
interpretation of quantitative genetic experi-
ments (;enetlc and statistical impllculions 
of common selection procedures. 
438. ECONOMIC STATISTICS. 
(Econ. 438) (3-0) Cr. 3. S. 
Prerequisite: 402. 
Analysis of economic data obtained through 
research investigations. Applications of re-
gression techniques to production functions, 
demand functions. cost functions, etc Brief 
treatment of index numbers 
446, 447, 448. STATISTICAL THEORY FOR 
RESEARCH WORKERS. 
(3-0) Cr. 3 each. 446: F.; 447: W.SSI.; 
448: S.SSII. 
Prerequisite: 446: one year of college math-
ematics; 447: 446 or Math. 112; 448: 447. 
l'rimarily for graduate students not major-
ing in statistics Emphasis on the aspects 
of the theory underlying statistical methods 
Probability, population distribution func-
tions and their prooertles, sampling distri-
butions, orthogonal linear functions, estima-
tion, tests of hypotheses, regression. 
481. PROCESSING OF STATISTICAL DATA. 
(C.S. 481) (2-0) Cr. 2. W. 
Prerequisite: 401, C.S. 214. 
1 ntroduction to programming statistical ana-
lyses for research problems '\,ot open for 
credit to students who have had 380. 
482. PROCESSING OF STATISTICAL DATA. 
(C.S. 482) Cr. 2. S. 
Prerequisite: 402, 380 or 481 . 
l'se of high-speed electronic comr.uters In 
problems in statistical analysis I rogrum-
ming techniques Include assembly und com-
piler routines 
499. SPECIAL PROBLEMS. 
Cr.arr. 
Prerequisite: 15 hours in Stat. 
l·'or advanced undergraduate and graduate 
minor students. 
II Honors Program 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or mmor, open to 
qualified undergraduates 
501. INTERMEDIATE STATISTICAL 
METHODS. 
(3-0) Cr. 3. F. 
Prerequisite: 402. Bancroft. 
Special situations in the analysis of variance; 
multiple comparisons; transformations; mul-
tiple covariance; fitting of polynomials and 
non-linear regression, extension of chi-
square applications 
505. PSYCHOMETRICS. 
(Psych. 505) (3-0) Cr. 3. S. 
Prerequisite: 402, Psych. 440. Wollns. 
Theories of psychological scaling and mea-
surement; derivation of formulas used In 
reliability experiments; useful approxima-
tion procedures. 
506. FACTOR ANALYSIS. 
(Psych. 506) (3-0) Cr. 3. Alt. F. Offered 
1967. 
Prerequisite: 505. Wolins. 
Derivation of procedures from the general 
model of factor analysis. Thurstone's 
II otelllng's and Lawley's factorial methods. 
Criteria for significance of factor loadings 
and for testing for minimum rank. Factor 
rotation. 
511,512. DESIGN OF EXPERIMENTS. 
(3-0) Cr. 3. each. W.S. 
Prerequisite: 402. Zyskind. 
l'rincipies of statistical design for ex peri-
mental investigations in biological, agri-
cultural and industrial research; tests; es-
timation; randomized blocks; Latin-squares; 
(;raeco- Latin squares; 2n, 3n and other 
factorial systems; fractional replication; 
simple split-plot trials; introduction to quasi-
factorial and Incomplete block designs; de-
termination of optima. 
440 Description of Courses 
521, 522. DESIGN OF SURVEYS. 
(3-0) Cr. 3 each. W.S. 
Prerequisite: 521: 402, 448 or 541; 522: 
521. Sedransk. 
Comprehensive account of sampling theory 
as developed for use in sample surveys; 
simple random, stratified, systematic,cluster 
and multistaa;te sampling; methods of es-
timation, including ratio and regression 
techniques; non-sampling errors; descrip-
tive vs. analytical surveys. 
531. INDUSTRIAL STATISTICS: 
SAMPLING INSPECTION. 
(I.E. 531) (3-0) Cr. 3. F. 
Prerequisite: 343 or 448. David. 
Control of quality of manufactured prod-
ucts; attribute and variables inspection; 
single, double and sequential plans; sam-
pling plans for continuous production. Cost 
functions and elementary decision functions. 
532. INDUSTRIAL STATISTICS: DESIGN 
OF EXPERIMENTS. 
(I.E. 532) (3-0) Cr. 3. Alt. S. Offered 1969. 
Prerequisite: 402, 531. David. 
Principles and methods of designing in-
dustrial experiments. Methods of analysis 
Half-normal plots; minimum cost alloca-
tions in regression. 
535. BIOLOGICAL STATISTICS. 
(3-0) Cr. 3. S. 
Prerequisite: 402. Cox. 
Direct and indirect biological assay; dose 
response curve; parallel line and slope ratio 
assay; crossover design; multiple assays; 
quantal responses; probit analysis. 
536, 537. GENETIC STATISTICS. 
(Gen. 536, 537) (3-0) Cr. 3 each. F.W. 
~erequisite: 402, 448, Gen. 301; or Gen. 
460, permission of Instructor. Pollak. 
Probability as applied to genetic systems; 
the theory of inbreeding; estimation of 
genetic parameters and testing of genetic 
hypotheses; models for quantitative inheri-
tance; the partition of genotypic variance; 
covariances among relatives with random 
mating and with selflng; experimental de-
signs for evaluating parameters; phenotypic 
selection for quantitative traits. 
538. ECONOMETRIC STATISTICS. 
( Econ. 538) (3-0) Cr. 3. F. 
~erequlslte: 448. Fuller. 
Generalized linear regression models, dum-
my variables; miscellaneous estimation 
problems, autocorrelated errors, errors in 
variables, multicollinearity, estimation of 
parameters in simultaneous equation sys-
tems. 
539. OPERATIONS RESEARCH. 
( Econ. 539, I.E. 539, Math. 539) (3-0) 
Cr.3.W. 
Prerequisite: 343 or 448. 
Topics In game theory, programming, and 
the theory of queues. 
540. OPERATIONS RESEARCH METHODS 
AND ECONOMIC ANALYSIS. 
(Econ. 540, I.E. 540) (3-0) Cr. 3. S. 
~erequlslte: 446 or Math. 112, Econ. 537 
or I.E. 415 or Stat. 539. Sengupta. 
Techniques of inventory control and man-
agement; other types of control, forecasting 
and optimization techniques; methods of 
simulation and sensitivity programming 
and their economic applications; program-
ming under risk in dynamic models of 
transportation, allocation and replacement; 
dynamic and recu rslve programming; meth-
ods of quantitative planning of economic 
policy. 
541, 542, 543. THEORY OF PROBABILITY 
AND STATISTICS. 
(Math. 541, 542, 543) (3-0) Cr. 3 each. Yr. 
Prerequisite: 541: Math. 414; 542: 541; 
Math. 415; 543: 542. Arnold. 
Development of distribution theory from the 
theory of probability; common distribution 
functions; derivation of sampling distribu-
tions with particular attention to normal 
populations; estimation by maximum like-
lihood; likelihood ratio tests of parametric 
hypotheses; introduction to general linear 
hypothesis theory; elements of sequential 
analysis; distribution free methods. 
544. STATISTICAL DECISION THEORY. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: 539. David. 
Admissiblllty and completeness; decision 
functions; Bayes and minimax solutions; 
sequential and nonsequential cases; utility 
and principles of choice. 
545. STOCHASTIC PROCESSES. 
(Math. 545) (3-0) Cr. 3. SSII. 
l»rerequisite: 541 or Math. 555. Arnold. 
Stationary processes with emphasis on the 
time domain; transformations and derived 
processes; normal and Poisson processes; 
renewal theory; Markov chains; harmonic 
analysis of processes. 
554, 555. PROBABILITY. 
(Math. 554, 555) See Mathematics. 
580. COMPUTATIONAL TECHNIQUES 
IN STATISTICS: METHODS. 
(C.S. 580) (3-0) Cr. 3. W. 
Prerequisite: 402, 380, Math. 404. 
Programming techniques and methods for 
solution of problems in multiple linear re-
gression, non-linear regression, analysis of 
variance. 
581. COMPUTATIONAL TECHNIQUES IN 
STATISTICS: THEORY. 
(C.S. 581) (3-0) Cr. 3. S. 
~erequisite: 343 or 448 or 543, 380, Math. 
414. 
Topics in the use of digital computers for 
theoretical investigations in statistics. Evalu-
ating statistical distribution functions, Monte 
Carlo techniques, programming symbolic 
operations. 
599. SPECIAL TOPICS. 
Cr. arr. Graduate staff. 
A. Theory. 
B. Methods. 
C. Design of Experiments. 
D. Design of Surveys. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
601. ADVANCED STATISTICAL METHODS. 
(3-0) Cr. 3. F. 
Prerequisite: 501; 448 or 543. Cox. 
Principles of regression analysis; general 
orthogonal polynomials; multivariate ana-
lysis including Hotelling's T:l, the linear 
discriminant function and the analysis of 
dispersion; regression non-linear in the para-
meters; seminars on special topics. 
608. SEMINAR ON STATISTICAL 
METHODS. 
Cr. arr. 
Prerequisite: 50i, 448 or 543. 
611,612. ADVANCED DESIGN OF 
EXPERIMENTS. 
(3-0) Cr. 3 each. Alt. W.S. Offered 1969. 
Prerequisite: 512, 641. Kempthorne. 
Handomization theory of designs; general 
theory of factorial designs; fractional rep-
lication; theory of quasifactorial and in-
complete block designs; analysis of groups 
of experiments; treatments applied in se--
quence; designs for determining optima. 
621. ADVANCED DESIGN OF SURVEYS. 
(3~0) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 522, 543. Aggarwal. 
Advanced topics in sampling theory as 
used in survey design; unequal probability 
sampling with and without replacement; 
unbiased ratio and regression type es-
timators; analytical treatment of non-sam-
pling errors. 
622. SEMINAR ON DESIGN OF SURVEYS. 
Cr. arr. Alt. S. Offered 1968. 
Prerequisite: 621. Aggarwal. 
Special topics of current interest in design 
of surveys; review of recent literature. 
638. ADVANCED ECONOMETRIC 
STATISTICS. 
(Econ. 638) (3-0) Cr. 3. Alt. W. Offered 
1968. 
Prerequisite: 538, 543. 
Simultaneous equation systems of economic 
relationships I dentlfication, methods of es-
timating structural parameters, and com-
putational layout. ~imultaneous equation 
models with autocorrelated disturbana?s. 
Distributed lag models. Problems of speci-
fication, aggregation, and prediction In 
econometric analysis. 
641. GENERAL THEORY OF LINEAR 
HYPOTHESIS. 
(3-0) Cr. 3. F. 
Prerequisite: 543, Math. 404. Zyskind. 
Theory of least squares; theory of general 
linear hypothesis; analysis of multiple class!· 
fication data; components of variance 
642. PROBABILITY AND DISTRffiUTION 
THEORY. 
(Math. 642) (3-0) Cr. 3. F. 
Teacher Education 441 
Prerequisite: 543. Kale. 
Probability measure and distribution func-
tions; random variables; charactcristlcfunc-
Uons; asymptotic distributions. 
643. THEORY OF ESTIMATION AND 
TESTING OF HYPOTHESES. 
(3-0) Cr. 3. W. 
Prerequisite: 543. Kale. 
Neyman-Pearson theory of testing hypo-
theses; point and Interval estimation; suf-
ficient statistics; elements of decision theory. 
646. TIME SERIES. 
(Econ.646) (3-0) Cr.3. S. 
Prerequisite: 448 or 543. FulJer. 
Stochastic processes;covarlanceand spectral 
representations; moving average and auto-
regressive schemes; Fourier and perlodo-
gram analyses; serial correlations; analysis 
of trend, seasonal variations and cyclical 
variations; method of variate differences. 
647. MULTIVARIATE ANALYSIS. 
(3~0) Cr. 3. S. 
herequlslte: 543, Math. 404. Kudo. 
Multivariate nonnal distribution; Wishart 
distribution; Hotelllng's T~. multivariate 
regression analysis; discriminant functions. 
648. SEMINAR ON THE THEORY OF 
STATISTICS AND PROBABILITY. 
Cr. arr. 
Prerequisite: 543. 
649. RECENT DEVELOPMENTS IN 
STATISTICS AND PROBABILITY. 
(3-0) Cr. 3. 
Prerequisite: 642, 643. 
Material selected from one of the following 
or other modem areas which become suf-
ficiently important. sequential analysis, de--
cision theory, nonparametrlc Inference, 
stochastic processes. 
680. SEMINAR ON STATISTICAL 
COMPUTATIONS. 
(C.S. 680) Cr. arr. F. 
Prerequisite: 580 or 581, permission or In-
structor. 
Computational aspects of the research topics 
of those Individuals enrolled in the course. 
Algorithms for the solution of theoretical 
and applied problems \n statistics. 
699. RESEARCH. 
Cr. arr. Graduate staff. 
TEACHER EDUCATION 
Virgil S. Lagomarcino, Ph.D., Director 
Unwerstly Committee on Teacher Educalwtz· \'irgil S. l.agomarcino, Ph.D., Chairman: 
Hay ,J. Bryan, Ph.D., Head, Department of Education~ 1>. Bruce (;ardner, l'h.l>., Head, 
Department of Child Development; \\'illiam H. l'nderhill, l'h.l>., ( 'hairman, Secondary 
Teacher Preparation, College of Sciences and Humanities; \\'ilbur L. Layton, l'h.l>., Head, 
Department of Psychology; Alberta D. Hill, 1-:d.D., Head, Department of Home f:Conomics 
Education; Harold E. Dilts, Ph.D., Committee Secretary. 
442 Description of Courses 
Teacher Certification 
The Iowa Professional Certificate will be recommended for a person who holds a 
bachelor's degree from Iowa State l 'niversity and who has completed the following: 
1. All requirements of an approved teacher education program. 
2. A minimum of 7 5 credits in courses designed to serve the general needs of college 
students. Govt. 215 is to be included. 
3. An approved subject matter concentration area of at least 45 credits for full-time 
teaching in secondary schools. A second subject matter area of at least 30 credits 
for half-time teaching is desirable but not required. 
4. Approval for the elementary certificate requires the successful completion of the 
curriculum in Child Development-Elementary Education. 
The permanent professional certificate may be recommended for a person who has 
met the requirements for the professional certificate, who has earned a !\ 1 aster's Degree 
and who has four years of successful teaching experience. 
Graduate programs are available for those who seek approval as secondary school 
principals, superintendents, school psychologists, teacher-counselors, counselors, and as 
teachers in junior colleges. 
Persons interested in types of certificates not described above, or who wish to know 
what courses meet the specific requirements of any certificate, should communicate with 
the J)irector of Teacher Education. 
Undergraduate Programs in Teacher Education 
Personnel and Facilities 
Teacher preparation at Iowa State l 'niversity is a cooperative endeavor involving 
the personnel and facilities of the l' niversity. However, most of the teacher education 
activities are in the Colleges of Agriculture, Home Economics, and Sciences and Humanities. 
Undergraduate Admission 
Students seeking admission to a teacher education program must apply to and be 
accepted by the committee on selection of the specific program in Agricultural Education, 
Art, Child Development- J<:lementary Education, Home Economics Education, Industrial 
Education, Physical Education for \\'omen, or Sciences and Humanities. Each committee 
will consider the factors of scholarship (minimum of 2.3 quality point average), interest 
in teaching, character, and physical and mental health. Students should apply as early 
as possible but not later than the fourth quarter preceding the one in which they intend 
to do student teaching. All students recommended by the selection committees must be con-
firmed by the l 'niversity ( 'ommittee on Teacher Education before they can be admitted 
to the program in teacher education. 
Undergraduate Areas of Concentration and Advisers 
Details of each area will be found in the appropriate departmental section. 
Elementary Educatwn: 
D. Bruce Gardner 
Secondary• Educatwn 
Agricultural Education, Clarence E. Bundv 
Art, Maryone S. Garfield · 
Biology, Delma E Hardmg 
Chemistry, Robert E. McCarley 
Earth Science, Kellh M. Hussev 
English, Duncan Mal/am · 
Foreign Languages, Floyd A. Pace 
Teacher Education 443 
General Science, George Knaphus 
Home Economics Education, Alberta D. llt/1 
Industrial Education, Lowell L. Carver 
,Journalism, James W. Schwartz 
~1athematics, Orlando C. Kretder 
Music, Laurence Burllhalter 
Physical Education for ~1en, Harry J. Schmtdt 
Physical Education for \\'omen, Barbara E. Forller 
Physics, Lester T. Earls 
*Safety Education, Lilltan C. Schwenll 
Social Studies ( Economics, Sociology, < ;overnment, < ;eography and History), 
PJullip B Zanng 
Speech, Willtam R. Underhtll 
• Students qualifying to teach Safety Education also must qualify ln another teaching area. 
General Education 
A total of 7 5 credits is required in Ceneral Education and shall be distributed as follows: 
B1olog1cal Sciences 
Communicative Arts 
Human1t1es 
PhysiCal Sc1ences and Mathematics 
Soc10l Sc1ences 
Core Courses in Teacher Education 
Developmental Psychology-Psych 230 
Educational Psychology-P,sych 333 
Foundations of Amer1can Education -Ed 204 
Methods of Teachmg-Ed 305B 
Elementary Education 
See MaJor m Chtld Developmenl-Elementary Educatwn for courses required. 
Secondary Education 
Methods of Teaching-Ed 305A 
Principles of Secondary Education-Ed 426 
Professional Courses 1n Areas of Concentration 
Agricultural Education: 211, 321, 423, 424, 425. 
Art: 416,417. 
Biology· Sci. 4170, 486. 
Chemistry: Sci. 41 7 B, 486. 
J<:arth Science: Sci. 417 J, 486. 
English: Sci. 417 E, 494. 
Foreign Languages: 476, Sci. 417G. 
C.reneral Science: Sci. 4 17 B, 486. 
Home Economics Education 406, 407, 408, 409. 
Industrial Education: 415,416. 
Journalism: Sci. 4171, Engl. 494. 
Mathematics: 497, Sci. 417C. 
Music: 363, 365 or 366, 390A, Sci. 417K. 
Physical Education for Men: 497, Sci. 417F. 
Physical Education for Women: 417. 
Physics: Sci. 4178,486. 
Safety Education: Psych. 274, 370,372. 
Social Studies: Sci. 417A, 496. 
Speech: 495, Sci. 417H. 
9-21 credits 
15-21 credits 
9-21 credih 
9-21 credits 
9-21 credits 
3 credits 
3 credits 
3 credih 
1 credit 
. 3 credits 
3 credits 
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Graduate Programs in Teacher Education 
Graduate programs are planned for each student on the basis of previous education 
and experience as well as future plans and needs. As a prerequisite to major graduate 
work in education a student should have preparation substantially equivalent to the com-
pletion of one of the undergraduate curricula in teacher education offered at Iowa State 
University. 
Graduate programs are available in the following areas: 
a. Agricultural Education 
b. Applied Art 
c. Child Development 
d. Guidance (Teacher-Counselor, Counselor) 
e. Home I<:::Conomlcs Education 
f. School Administration 
h. School Psychology 
1. Graduate programs for teachers in many of the departments in the Colleges of 
Home F...conomics and Sciences and Humanities. 
j. Master of Science Degree with a major in General Science, for students who desire 
more diversified study than generally is permitted when specializing in a single 
subject matter area. 
For further information on each area, see Index. 
Course offerings on the graduate level are described in the departmental listings, which 
are arranged alphabetically under Descriptwn of Courses. 
Teacher Placement 
A Teacher Placement Office is maintained for students and graduates in teacher educa-
tion who are interested in positions in education. Placement services are extended both 
to candidates and to employers. The candidate is charged a small registration fee. Requests 
for placement information should be addressed to the Teacher Placement Office, 3 Beard-
shear, Iowa State University, Ames, Iowa. 50010. 
Technical Journalism 445 
TECHNICAL JOURNALISM 
James W. Schwartz, M.S., Head of Department 
Professors: Rodney T. Fox, M.S.J.; Carl Hamilton, B.S.; Kenneth R. Marvin, M.S. 
Associate Professors: Edmund G. Blinn, M.S.; Richard L. Disney, Jr., B.A.; K. Robert 
Kern, Ph.D.; William F. Kunerth, M.S.J .; John D. Shelley, B.J .; Donald E. Wells, Ph.D. 
Assistant Professors: Merritt Bailey, M.S.; C. Gene Bratton, M.S.; Robert L. Crom, M.S.; 
Raymond P. Fassel, M.A.; Robert C. Johnson, M.S.; LaRue Pollard, M.S.; James T. 
Emmerson, M.S. 
Instructor: James A. Crook, M.A. 
Opportunities for Undergraduate Study 
For undergraduate curricula in agricultural communication, home economics journal-
ism, science journalism, and engineering journalism, see Index. 
Instruction in journalism is offered to all students and adapted as far as possible 
to their individual needs. Its purpose is two-fold: To serve those professionally interested 
in journalism and to aid non-majors in their relationships with mass media and to improve 
their general ability to communicate. 
Professional students are offered preparation for editorial and advertising-promotion 
positions with newspapers, magazines, radio and television; for technical writing positions 
in a variety of specialized fields, and for public relations and information positions with 
industry and government. 
Students majoring in other fields who wish to minor in journalism are invited to 
consult with journalism staff members for a recommended sequence of courses tailored 
to fit their particular needs and goals. 
Opportunities for Graduate Study 
The department offers major work for the degree of Master of Science in journalism 
and mass communication, and minor work to students taking major work in other de-
partments. 
For major work, a student must have a Bachelor's degree in journalism or in a 
subject matter area which he wishes to combine professionally with advanced training 
in journalism and mass communication. 
Options for the foreign language requirement include Spanish, French, German, and 
Russian. 
Open to graduate students for minor only: 417,430, 431, 462, 463, 464. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. INTRODUCTION TO MASS 
COMMUNICATION. 
(2-0) Cr. 2. F.W.S. 
Communication models and their applica-
tion to the mass media; the mass com-
munication process; characteristics and re-
sponsibilities of the mass media; media-
related professional operations. 
221, 222,223. BASIC REPORTING. 
221, 222: (2-6) Cr. 4. F.W.S.; 223: (2-0) 
Cr. 3. 1 hr. arr. F.W.S. 
Prerequlslte: 221: 101, Engl. 102, some 
proftdeiJcy In typing; 222: 221 or equiva-
lent: 223: 222 or 225. 
News values, news style, news gathering 
and writing. Sequence will move through 
newspaper news writing into specialized cov-
erage of courts, public affairs and business 
news with emphasis finally shlftlng to the 
writing of articles for general and specialized 
magazines ln which considerable attention 
Is given to reporting of sdentific and tech-
nlciUlnformatlon. 
225. PUBLICITY AND PUBLIC 
RELATIONS. 
(3-0) Cr.3. F.W.S.SSI.SSII. 
Pt-erequlslte: Engl. 103. 
Communication fundamentals; gathe0ng 
and preparing material for mass commun-
Ication media; use of communication media 
for public relations purposes. 
252. RADtO NEWS REPORTING. 
(3-3) Cr. 4. W. 
Prerequisite: 221 or equivalent. 
Basic wrltJng and news-gathering techniques 
for the broadcast media. Emphasis on radio. 
Field trips. 
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317. FUNDAMENTAI.S OF PHOTOGRAPHY. 
(2-6) Cr. 4. F.W .S.SSI. 
{'amera and dark room techniques. Evalua-
tion of pictures; the picture story; lighting; 
pictorial composition. 
325. ADVERTISING. 
(3-0) Cr. 3. F.W .S.SSI. 
f'rinciples of advertising: history; social, 
economic and legal aspects; basic appeals; 
servicing advertising accounts. 
326. BROADCAST MEDIA ADVERTISING. 
(3-0) Cr. 3. F. 
Prerequisite: 325. 
Analysis of broadcast media; preparation 
of radio and television commercials; time 
buying. 
337. PRINT MEDIA ADVERTISING. 
(3-0) Cr. 3. W. 
Prerequisite: 325. 
Analysis of print media, preparation of 
newspaper, magazine, direct mall, and out-
door advertising. 
338. ADVERTISING AND PUBLIC 
RELATIONS CAMPAIGNS. 
(3-0) Cr. 3. S. 
Prerequisite: 325. 
Development or national and local advertis-
ing and public relations campaigns; strategy 
and planning; media and marltet selection; 
audience identification and description; test-
lng effects. 
341,342. COPY EDITING AND 
TYPOGRAPHY. 
(2-3) Cr. 3 each. 341: F .S.; 342: W.S.SSI. 
tarerequisite: 221 or 225. 
Copy editing, headline writing and news-
paper makeup. Type, copy fitting and de-
sign of printed matter. 
352. TELEVISION NEWS REPORTING. 
(2-3)Cr.3.F. 
Prerequisite: 252. 
Writing, editing, preparation of broadcast 
news and public affairs rrograms. Em-
phasis on television; use o newsfilm. Field 
trips. 
400. SPECIALIZED WRITING. 
(3-0) Cr. 3 each time elected. 
400A: 1''.400R: S.400C: W. 
Prerequisite: 222, junior classification. 
Personal guidance in researching material 
and writing for areas related to the student's 
special interests and background. 
A. Magazine and Industrial Publications. 
~- .Keporbng Publlc Affairs. 
C. The Editorial Page. 
417. PICTORIAL COMMUNICATION. 
(3-0 to 3-6) Cr. 3 or 5. W. 
Prerequisite: 221 or 225 or graduate stand-
Ing; 317 for laboratory. 
A survey of the uses in communication of 
photographs, drawings, graphs, charts, 
maps and non-word symbols. Special em-
phasis on how to communicate by means 
of pictures. Laboratory emphasis on photo-
graphic composltlon and print quality. 
430. LAW OF COMMUNICATIONS. 
(3-0) Cr. 3. F .S. 
Prerequisite: Junior classiOcation. 
Libel, slander, lottery, copyright; postal 
laws; the Federal CommunicationsAct;laws 
affecting advertising and legal publication. 
431. HISTORY OF JOURNALISM. 
(3-0) Cr. 3. W. 
Prerequisite: Junior classification. 
Development of American journalism from 
colonial Urnes. Emphasis on growth of free-
dom of the press concept, ethical standards 
and role of the press in growth of AIT\,erican 
culture. 
462. PRESS FREEDOM, RESPONSffiiLITY 
AND ETHICS. 
(3-0) Cr. 3. F.SSII. 
Prerequisite: Junior classification. 
Philosophies on which the concept of free-
dom of communication in America is based; 
theory of responsibility assumed by mass 
communication media as related to freedom 
and other privileges; ethical problems faced 
by users of printed and electronic media. 
463. RESEARCH METHODS AND 
JOURNALISM. 
(3-0) Cr. 3. W. 
Prerequisite: Junior classification. 
1 nvestigation of the scientifiC process in the 
context of reporting and interpreting re-
search results for professional and lay pub-
lics. 
464. JOURNALISM AND LITERATURE. 
(3-0) Cr. 3. S. 
Prerequisite: Junior classlOcation. 
A study of renowned magazine and news-
paper writers and analysis of their writing 
styles, use of language and the other factors 
that led to achievement of permanent places 
in the history of American journalism and, 
often, to literary eminence as well. 
475. INFORMATIVE WRITING FOR RADIO 
AND TELEVISION. 
(3-3) Cr. 3. F .S.SSI. 
Prerequisite: 221 or 225. 
Writing and planning continuity, talks, in-
terviews, demonstrations, forums and dis-
cussions; documentary programs for radio 
and television. Field trips. 
476. MOTION PICTURE TECHNIQUES. 
(2-3) Cr. 3. F. 
Prerequisite: 317. 
Basic techniques in shooting, editing and 
presenting motion pictures as a means of 
communication with special stress on the 
requirements for televlsion. $10 lab fee. 
490. SPECIAL PROBLEMS IN 
COMMUNICATIONS. 
Cr. arr. 
Prerequisite: Permission or instructor. 
A. Broadcastill{Z. 
B. Visual/Pictorial. 
C. Advertising/Public Relations. 
D. Media Management. 
E. Law. 
F. History. 
G. I ntemational. 
H. Honors. 
I. Audiences and Effects. 
J. Professional Media Work (6 cr. required) 
Textiles and Clothing 447 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
510. PROCESS AND STRATEGY OF MASS 
COMMUNICATION RESEARCH. 
(4-0) Cr.4. F. 
Prerequisite: Graduate standing or permis-
sion of instructor. 
Nature of science and the research process. 
Relationship of theory, hypotheses, and 
measurement models. Communication re-
search techniques and.study analysis. 
512. LITERATURE IN MASS 
COMMUNICATION. 
(3-0) Cr. 3. W. 
l>rerequislte: 510. 
Examination of major areas of research 
activity and theoretic development related 
to the organization, functions and effects 
of mass communication. 
515. PERSUASION AND MASS 
COMMUNICATION. 
(3-0) Cr. 3. S.SSI. 
Prerequisite: 221 or 225 or graduate stand-
ing. 
Survey and synthesis of some of the major 
factors influencing public opinion and a 
COURSES FOR GRADUATE STUDENTS 
650. SEMINARS IN JOURNALISM/ 
COMMUNICATION. 
Cr. 3 each. 
A. Visual/Pictorial Communication. Alt. F. 
Offered 1967. 
B. His tory. AI t. W. Offered 1968 
('. Society and :>.1ass Communication Alt. 
S Offered 1 968. 
study of their Importance In editorial writ-
Ing, advertising and public relations. 
526, 527, 528. REPORTING ON SCIENCE 
AND TECHNOLOGY. 
(1-4) Cr. 3 each. Yr. 
l>rerequlslte: 526: Graduate standing or per-
mission of Instructor; 527: 526 or equiva-
lent; 528: 527. 
Writing and editing problems of the com-
municator who mediates between scholar, 
scientist and various reading publics. Com-
munication objectives, audience analysis, 
code selection, treatments, media character-
Istics. 
590. SPECIAL PROBLEMS. 
Cr. arr. 
~erequlslte: Permission or Instructor. 
A. Broadcasting. 
B. Visual/ Pictorial. 
C. Advertising/Public Helatlons. 
D. Media Management. 
E. Law. 
F. History. 
G. I ntemational. 
I. Audiences and J<~ffects. 
I> International ('ommunlcatlon. Alt. F. 
(me red 1 968. 
E. Law. Alt. W. Offered 1969. 
1-' Communication Theory and Strategy. 
All. S. Offered 1969. 
690. RESEARCH. 
TELECOMMUNICATIVE ARTS 
For description of courses, see English and Speech. 
TEXTILES AND CLOTHING 
Margaret C. Warning, Ph.D., Head of Department 
Professors: Norma R. Hollen, M.S.; Fannie Potgietter, M.A., (Emeritus); Jane Saddler, 
M.S.; Geitel Winakor, Ph.D. 
Associate Professor: Ruth E. Hall, Ph.D.; Harriett T. McJimsey, M.A.; Opal M. Roberson, 
M.A. 
Assistant Professors: Donna R. Danielson, M.S.; Agatha L. Huepenbecker, M.S.; Anita 
M. Javier. M.S.; Harriet La Grange, M.S.; Harriet W. Lewis, M.S.; Evelyn L. Shibles, 
M.S.; Shirley Jean Smith, M.S.; Elsie K. Williams, M.S. 
Instructors: Brenda B. Focht, M.S.; Martha McKibben, B.S.; Mary E. Nieman, M.S. 
Opportunities for Undergraduate Study 
Courses in textiles and clothing furnish knowledge and training essential to the con-
sumer for satisfactorily providing clothing and household fabrics for the individual, the 
family and the home. The aesthetic, economic, sociological, psychological, scientific and 
cultural aspects of textiles and clothing are stressed. 
Five majors are offered: merchandising, textiles and clothing design, textiles, clothing, 
and textiles and related science. Each of these majors provides preparation for many dif-
ferent kinds of positions and provides a basis for advanced study. 
448 Description of Courses 
The major in merchandising prepares students for such positions as comparison 
shopper, fashion stylist or coordinator, assistant buyer or buyer, merchandise manager, 
copywriter, fashion market reporter, director of fashion board, owner-manager of small 
store, promotion work, director of education of sales personnel, shopping service director. 
Supervised work experience in a department store may be arranged. 
The major in textiles and clothing design is planned for students interested in ap-
parel designing. 
The major in textiles prepares students for work in quality control laboratories as 
consultants for promotional fabric development. 
The major in clothing leads to opportunities in many areas such as teaching in stores, 
extension or trade schools, custom dressmaking, work with commercial companies as 
consultant, sample maker, or educational director. 
The major in textiles and related science is designed for those who wish to prepare 
for work in textile laboratories or for graduate study in textiles and clothing. 
Opportunities for Graduate Study 
The department offers major work for the degree Master of Science and minor work 
to students taking major work in other departments. 
Prerequisite to major graduate work is the completion of courses in applied art, chem-
istry (including inorganic and organic), economics, physics, textiles and clothing (including 
specific courses in general textiles, clothing construction and costume designing). Additional 
prerequisites may be required, depending upon the nature of the work the student wishes 
to pursue. 
For the language requirements see Graduate College. 
Open to graduate students, for minor only: 404, 410, 414, 454, 464. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
104. TEXTILES. 225. DRAPING AND CLOTHING 
~-3) Cr. 3. F.W.S.SSI. CONSTRUCTION. 
undamental weaves, yarn, fibers, color ~-4) Cr. 3. F.W.S.SS. 
and finishes with reference to selection or erequlslte: 123 or 125, credit orclasslflca-
fabrics ln relation to end use. lion In 245. 
123. PATTERN MAKING AND CLOTHING 
Draping with. emphasis on designing, fitting 
and construction. 
CONSTRUCTION. 245. CLOTHING SELECTION. ~-10) Cr. arr. F.W.S. 
erequlslte: Placement test-Z classification. ~-3) Cr.3. F.W.S. 
Use of a commercial basic pattern; intro- erequlslte: A.A. 103. 
duction to principles offlat pattern designing Selection of appropriate and becoming 
and cJ:.ttern making; basic garment con- clothing for individuals, with recognition of 
stru on and construction for specific fabrics social, economic and design factors. 
and designs. 304. INTERMEDIATE TEXTILES. 
125. PATTERN MAKING AND CLOTHING 
l3-0) Cr. 3. F.W.S. 
Prerequisite: 104, Chern. 231 or equivalent. 
CONSTRUCTION. Application of basic princi~les of textiles in 
~)Cr. 4. F.W.S. specific end uses; househo d textiles, cloth-
equlslte: Placement test-X or Y. lng, non-woven textiles; textile testing· em-
For students who rank high on the place- phasis on serviceability, aesthetic,econ~mlc, 
ment test. The use of commercial basic and psychological aspects. 
patterns and development of foundation 
patterns; Oat pattern des~ng and related 326. CHILDREN'S CLOTHING. 
garment construction; m log patterns for ~-4) Cr. 3. F.W.S. 
and constructi~ selected dress design in erequislte: 123 or 125. 
appropriate fab c. Selection of clothing as it relates to the 
growth and development of the child. Eval-
223. PATTERN MAKING. uation of ready-to-wear. Designing and con-
~.4.W. struction of suitable clothing for children. lslte: Transfer students In H.Ec.Ed. 345. COSTUME DESIGN AND SELECTION. 
ve had a course In clothing con- ~-4) Cr.3. F.W.S. structlon. 
Flat pattern deslgnlng and draping with erequlslte: 245, A.A. 213 or 214. Creativ~roblems based on source material emphasis on fitting. 
commo y used in designing clothing. 
365. PROFESSIONAL OPPORTUNITIES IN 
TEXTILES AND CLOTHING. 
(3-0) Cr. 3. W. 
Prerequisite: Junior or senior classification. 
Survey of career opportunities related to 
v.arious job areas of merchandising, de--
signing, promotion, public relations con-
sumer service, research and textile t~tlng. 
Individual investigations of specific jobs. 
401. SENIOR STUDY TOUR. 
Cr. R. F .S. 
Prerequisite: Credit or classification in 414 
or 454, junior or senior classification. 
Study of and visits to mills, factories, dress 
houses, stores, museums and laboratories. 
404. ADVANCED TEXTILES. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 304. 
New developments in the textile field as 
reported in current literature. 
410. TEXTILES AND CLOTHING 
DEPARATMENT SEMINAR. 
(2-0) Cr. 1. S. 
Prerequisite: Senior standing. 
414. HISTORIC TEXTILES. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 104. Hist. 205, 206. 
Development of textiles from ancient times; 
a study of specific historic textiles; con-
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temporary interpretations of historic textile 
designs. 
454. HISTORY OF COSTUME. 
(3-0) Cr. 3. F .W .S.SSI. 
Prerequisite: Hist. 205, 206. 
Styles of costume in western civilization 
from ancient times to the present day; 
cultural and economic factors associated 
with the development, adoption and ab-
andonment of styles. 
464. FAMILY CLOTHING CONSUMPTION. 
(3-0) Cr. 3. F.S.SSI. 
Prerequisite: 304, Econ. 242. 
Current theories of clothing consumption; 
factors affecting family clothing expenditure· 
production and distribution of textile and 
clothing products for the consumer market. 
490. SPECIAL PROBLEMS. 
Cr. 1-4 per quarter. F.W.S.SSI,SSII. 
Prerequisite: 10 credits in textiles and cloth-
ing. Penn iss ion from the deparbnent head 
and instructor. 
A. Textiles. 
B. Historic Textiles. 
C. Clothing Construction. 
D. Costume Design. 
E. History of Costume. 
F. Socia-Psychological Aspects of Textiles 
and Clothing. 
G. Economic Aspects of Clothing. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
504. EXPERIMENTAL TEXTILES. 
(2-4) Cr. 3. S. 
Prerequisite: 404, senior or graduate clas-
sification. 
Experience in planning, executing and re--
porting introductory studies in textile re--
search; review of pertinent literature and 
testing offabrics using equipmentavailable. 
523. EXPERIMENTAL CLOTHING 
CONSTRUCTION. 
(2-4) Cr. 3. W. 
Prerequisite: 225 or graduate standing. 
Saddler. 
Experimental approach to the study of 
factors influencing sewing construction; 
evaluation of sewing techniques. 
525. ADVANCED DRAPING. 
(2-4) Cr. 3. S.SS. 
Prerequisite: 225, 345. Saddler. 
Application of design and pattern making 
principles to various fabrics and styles. 
527. TAILORING. 
(2-6) Cr. 4. F .W.S.SS. 
Prerequisite: 225. 
Tailoring techniques applied in making 
coats and suits. 
544. ADVANCED COSTUME DESIGN. 
(2-4) Cr. 3. W. 
Prerequisite: 345. McJbnsey. 
Creative problems to meet individual needs; 
experience in designing for different ages 
and figures. 
564. THE SOCIAL AND PSYCHOLOGICAL 
ASPECTS OF CLOTHING AND 
TEXTILES. 
(3-0) Cr. 3. W .SS. 
Prerequisite: 104, 245, Soc. 134, Psych. 
101. Hall. 
The production and consumption of cloth-
ing and textiles as they are related to the 
theories learned ln the social sciences. Cloth-
ing behavior of Individuals and of groups 
in the United States and in other societies 
will be studied. 
590. SPECIAL TOPICS. 
F.W.S.SSI. 
Prerequisite: Permission of the department 
head and professor orprofessonconcemed. 
A. Textiles. Hollen, Lewis, Saddler. 
B. Historic Textiles. Huepenbecker. 
C. Clothing Construction. Staff. 
D. Costume Design. McJirnsey. 
E. History of Costume. Wlnakor. 
F. Socio-Psychological Aspects of Textiles 
and Clothing. Warning. 
G. Economic Aspects of Clothing. Wlnakor. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
614. RESEARCH. 
610. SEMINAR. 
Cr. arr. W. Winakor. 
F .W.S.SSI,SSII. 
Hall, HoUt!n, McJirnsey, Warning, Winakor. 
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COURSES FOR GRADUATE STUDENTS 
650. SEMINAR. 690. RESEARCH. 
R. (3-0) Cr. 3. 
VETERINARY ANATOMY 
Robert Getty, D.V.M., Ph.D., Head of Department 
Professors: Neal R. Cholvin, D.V.M., Ph.D.; George C. Christensen, D.V.M., Ph.D.; Ralph 
L. Kitchell, D.V.M .• Ph.D. 
Associate Professors: William E. Haensly, D.V.M., Ph.D.; James E. Lovell, D.V.M., Ph.D.; 
James H. Magilton, D.V.M., Ph.D.; Bernard H. Skold, D.V.M., Ph.D. 
Assistant Professor: .John 1<'. Munnell, V.M.D. 
Instructors: Harpal S. Bal, B.V.Sc., M.S.; Nani G. Ghoshal, D.T.V.M., Dr. Med. Vet., 
Ph.D.; Daniel J. Hillmann, D.V.M .• JohnS. McKibben, D.V.M., M.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in veterinary medicine leading to the degree Doctor 
of Veterinary Medicine, see Vetennary Medicine, Curriculum. 
Through courses in this department, veterinary students acquire a detailed knowledge 
of the anatomy of the domestic animals which is necessary for a proper understanding 
of physiology, pathology, diagnosis, surgery, and medicine. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor of 
Philosophy in microscopic and gross anatomy and minor work to students taking major 
work in other departments. 
Instruction and research facilities in biomedical engineering are provided jointly by 
the Departments of F.Jectrical Engineering, Veterinary Anatomy, and Veterinary Physiology 
and Pharmacology. See Biomedical Engineering for requirements for graduate minor. 
Prerequisite to major graduate work is the completion of an undergraduate curriculum 
substantially equivalent to that in veterinary medicine. 
Research is encouraged in gerontology, experimental neuroanatomy, advanced 
veterinary microscopic organology, surgical anatomy, advanced anatomy for biomedical 
engineering, gross anatomy, and in ultrastructure of cells and tissues. 
Open to graduate students for minor only: 401, 402, 403, 404. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
217. ANATOMY OF DOMESTIC ANIMALS. 
C 3-0) Cr ~ 3. F. 
~<'or second year students in agriculture, 
and other advanced students deslrlngfunda· 
mental lmowledge or anatomy. 
300. PROFESSIONAL ORIENTATION. 
(1..0) Cr. R.F. 
Prerequisite: Flrst year classification In vet-
erinary medicine. 
301. MICROSCOPIC ANATOMY. 
(2-8) Cr. 5. F. 
~requisite: First year classification in vet-
erinary medicine. 
Cytology, basic tissues, and developmental 
anatomy. 
302. MICROSCOPIC ANATOMY. 
(~) c·r. 5. w. 
Prerequisite: 30 1. 
The body systems and organogenesis. 
303. MICROSCOPIC ANATOMY. 
(1-10) Cr. 4. S. 
Prerequisite: 302. 
The body systems, endocrines, and fetal 
membranes. 
311. GROSS ANATOMY. 
(0-14) Cr. 5. F. 
)Jrerequisite: First year dassif'icatlon ln vet-
erninary medicine. 
Systematic and topographic study and dis-
section or dog. 
312. GROSS ANATOMY. 
(0-15) Cr. 5. W. 
Prerequisite: 311 . 
Systematic and topographic study and dis-
section or the horse, and comparative 
neurology. 
313. GROSS ANATOMY. 
(0-13) Cr. 5. S. 
Prerequisite: 312. 
Systematic and topographic study and dis-
section of the ox, sheep, pig, chicken, and 
laboratory animals. 
401. ADVANCED MICROSCOPIC 
ANATOMY. 
(2-8) Cr. 5. F. 
Prerequisite: One year of college biology. 
Cytology, basic tissues, and developmental 
anatomy. 
402. ADVANCED MICROSCOPIC 
ANATOMY. 
(3-6) Cr. 5. W. 
Prerequisite: 40 1 . 
The body systems and organogenesls. 
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403. ADVANCED MICROSCOPIC 
ANATOMY. 
(1-10) Cr. 4. S. 
Prerequisite: 402. 
The body systems, endocrines, and fetal 
membranes. 
404. SYSTEMATIC ANATOMY. 
( 1-6 or 12) Cr. 3 or 5 each time taken. SS. 
Prerequisite: One year or college biology, 
pennisslon or instructor. 
A. Ruminant Anatomy. Cr. 5. 
B. Non-ruminant Anatomy. Cr. 5. 
C. Anatomy for Biomedical Engineering. 
Cr. 3. 
D. Avian Anatomy. Cr. 3. 
405. ADVANCED ANATOMY. 
(0-9) Cr. 3 to 5 each time taken. F.W.S. 
Prerequisite: 302, 312, pennission or in· 
structor. 
A. Regional systematic and topographic dis-
section of clinical, surgical and obstet-
rical areas as related to practice of 
veterinary medicine. 
B. Microscopic anatomy and its techniques 
as applied to organs and systems. 
406. APPLIED ANATOMY. 
(2-3) Cr. 3. F. 
Prerequisite: Third year classification in 
veterinarv medicine. 
Principal surgical, neurological, and ob-
stetrical anatomical subject matter and its 
clinical application. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5 each tbne taken. Yr. 
Prerequisite: Pennission or department head. 
Staff. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
510. 
511. 
513. 
ENDOCRINOLOGY. 
(V.Phys. 510) (4-3) Cr. 5. Alt. S. Offered 
1967. 
Prerequisite: Permission of instructor. 
Getty, Gillette, Swenson, Lovell, Haensly. 
Embryology, structure and function of endo-
crine organs. 
NEUROANATOMY. 
(Vet. Path. 511) (2-0 or 2-6) Cr. 2 or 4. 
Alt. w. Offered 1967. 
Prerequisite: Permission of instructor. Getty, 
Ramsey, Skold. 
Central and peripheral nervous system in-
cluding the organs of special sense. 
ANATOMY FOR BIOMEDICAL 
ENGINEERING. 
(3-3) Cr. 4. F. 
Prerequisite: Credit or classification in E. E. 
301 and Chern. 483. Cholvin, Getty. 
590. 
Macroscopic and microscopic anatomy 
using the dog and subhuman primates. 
Designed primarily for students in bio-
medfcal engineering. 
SPECIAL TOPICS. 
Cr. 2 to 5 each time elected. 
Prerequisite: 15 credits or acceptable gradu-
ate work, pennission or insfructor. Staff. 
A series of non-sequence courses selected 
from the following topics: 
A. Ultra Structure of Animal Tissues. 
B. Techniques ln Electron Microscopy. 
C. Gerontology of Domestic Animals. 
D. Special Problems m Gross Anatomy. 
E. Special Problems in Microscopic Anato-
my. 
F. Anatomy of Laboratory Animals. SS. 
G. Anatomical Techniques. SS. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
604. SEMINAR. 
Cr. 1. Yr.Getty. 
690. RESEARCH. 
A. Gross Anatomy. Staff. 
B. Microscopic Anatomy. Staff. 
452 Description of Courses 
VETERINARY CliNICAL SCIENCES 
Wallace M. Wass, D.V.M., Ph.D., Head of Department 
Professors: Durwood L. Baker, D.V.M.; Clarence H. Covault, D.V.M.; Mack A. Emmerson, 
D.V.M., M.S., Dr. Med. Vet.; George R. Fowler, D.V.M.; John B. Herrick, D.V.M., M.S.; 
Maurice ,J. Johnson, D.V.M.; Richard L. Lundvall, D.V.M., M.S.; Phillip T. Pearson, 
D.V.M., Ph.D.; Kenneth S. Preston, D.V.M. 
Associate Professors: WilHam M. Adams, Jr., V.M.D., M.S.; Richard F. Bristol, D.V.M., 
M.S.; Elroy C. Jensen, D.V.M., M.S.; James E. Lovell, D.V.M., Ph.D.; Maynard L. 
Spear, D.V.M. 
Assistanl Professors: James K. Burt, D.V.M.; Tracy L. Clark, D.V.M.; James R. Howard, 
D.V.M.; VictorS. Myers, Jr., V.M.D., M.S.; DeaQ I. Newton, D.V.M., M.S. 
Instructors: Lawrence K Evans, D.V.M.; Clarence J. Johanns, D.V.M.; Jerry H. Johnson, 
D.V.M.; Gary L. Mallo, D.V.M., Richard F. Marshall, D.V.M. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in veterinary medicine leading to the degree Doctor 
of Veterinary Medicine, see Vetennary Medicine, Curnculum. 
The study of medicine and surgery summarizes and shows the application in practice 
of the training previously received in anatomy, physiology and pharmacology, pathology 
and microbiology. On completion of the senior year, the student has not only the the-
oretical knowledge, but some of the more practical methods of applying such knowledge. 
The transition frdJn the student to the practitioner presents little difficulty after such training. 
The department presents course work in obstetrics dealing with interferences with 
parturition, diseases of the newborn, and interferences with normal reproduction commonly 
called "infertility." 
A systematically organized course in radiology is presented, emphasizing the handling, 
taking, processing and interpretation of radiographs and the dangers of x-rays to man 
and animal when improperly used. 
Opportunities for Graduate Study 
The department offers major work leading to the degree Master of Science in the 
Veterinary Clinical Sciences. Instruction is offered in veterinary medicine, surgery, radiology 
and the study of reproductive diseases. Minor work is available to students taking major 
work in other departments. 
The laboratory facilities of the Veterinary Medical Research Institute are available 
to approved and qualified students. 
Prerequisite to major graduate work is graduation from an approved college of vet-
erinary medicine. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
. 
391. DISTURBANCES OF REPRODUCTION. 
(4-0) Cr. 4. S. 
Prerequisite: First five quarters of veterinary 
curriculum. 
(;eneral principles of diseases causing dis-
turbances in reproduction. 
394. GENERAL MEDICINE. 
(3-0) Cr. 3. S. 
Prerequisite: First five quarters of veterinary 
curriculum. 
General principles of diseases of large and 
small domestic animals. 
397. GENERAL SURGERY. 
(4-0) Cr. 4. S. 
Prerequisite: First five quarters of veterinary 
curriculum. 
Fundamental principles of surgery. 
440. RADIOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: First eight quarters of vet-
erinary curriculum. 
Essentials of radiography and fluoroscopy 
with particular emphasis on protection from 
radiation and on interpretation of radio-
graphs. 
441. SPECIAL SURGERY I. 
(2-0) Cr. 2. F. 
Prerequisite: First two years or veterinary 
curriculum. 
Surgical diseases of domestic animals. 
442. SPECIAL SURGERY II. 
(5-0) Cr. 5. W. 
Prerequisite: 441. 
Surgical diseases of domestic anlmals. 
443. SPECIAL SURGERY Ill. 
(2-0) Cr. 2. S. 
Prerequisite: 442. 
Surgical diseases of domestic animals. 
444. CLINICAL MEDICINE I. 
(5-0) Cr. 5. F. 
Prerequisite: First two years of veterinary 
curriculum. 
Clinical diagnostic methods and considera-
tion of diseases of domestic animals. 
445. CLINICAL MEDICINE II. 
(5-0) Cr. 5.W. 
Prerequisite: 444. 
Clinical diagnosis and treatment of diseases 
of domestic anlmals. 
446. CLINICAL MEDICINE III. 
(5-0) Cr. 3. S. 
Prerequisite: 445. 
Clinical diagnosis and treatment of diseases 
of domestic animals. 
Veterinary Clinical Sciences 453 
447, 448, 449. VETERINARY CLINICAL 
SCIENCES LADORA TORY. 
(0-6) Cr. 2. F.W.S. 
Prerequisite: First two years of veterinary 
curriculum. 
Obstetrics, medicine and surgery laboratory 
respectively. 
490. SPECIAL PROBLEMS. 
Cr. 1-5 Yr. 
Prerequisite: Permission or department head. 
491. SUMMER CLINICS. 
(0-44) Cr. 6. S.SSI,SSII. 
Prerequisite: First three years of the vet-
erinary curriculum. 
492,493,494. APPLIED VETERINARY 
SCIENCE. 
(0-39) Cr. 13. Yr. 
Prerequisite: Fourth year classification In 
veterinary medicine. 
Taught bv all departments In the College 
of Veterinary Mediclne. Includes clinics, 
clinical pathology, post-mortem pathology, 
diagnostic laboratory, veterinary micro-
biology laboratory, public health lab· 
oratory, toxicology, clinical parasitology, 
applied nutrition and special laboratories 
in obstetrics and radiology. 
495, 496, 497. SEMINAR. 
(2-0) Cr. 2. F.W.S. 
Prerequisite: First three years of veterinary 
curriculum. 
498. PROFESSIONAL ORIENTATION AND 
JURISPRUDENCE. 
(3-0) Cr. 3. S. 
l»rerequisite: Fourth year classification In 
veterinary medicine. 
Professioilal ethics and other problems of 
the professional man. 
COURSE PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
590. SPECIAL TOPICS. 
Cr. 1 to 5. F.W.S. 
Prerequisite: Permission of Instructor. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
604. SEMINAR. 
Cr. 1. F.W.S. 
640. ADVANCED RADIOLOGY. 
(2-3 or 9) Cr. 3. F.W.S. 
Prerequisite: 440 or equivalent. Emmerson. 
Detailed principles of clinical radiology with 
particular reference to radiographic inter-
pretation. 
644. ADVANCED OBSTETRICS. 
(2-3 or 9) Cr. 3 or 5. W. alternate years. 
Offered 1967. 
Prerequisite: 391 and 447. Lovell. 
Diseases of reproductive organs of the 
male with special emphasis on diagnostic 
procedures. 
645. ADVANCED OBSTETRICS. 
(2-3 or 9) Cr. 3 or 5. W. alternate years. 
Offered 1968. 
Prerequisite: 391 and 447. Lovell. 
Diseases of reproductive organs of the f~ 
male with particular emphasis on recent 
advances in methods of diagnosis, treat-
ment and control. 
671. ADVANCED GENERAL SURGERY. 
~or 9) Cr. 3 or 5. F. 
equlslte: 443. Pearson. 
An advanced course designed to investi-
gate and discuss the responses of the body 
to surgical and anesthetic procedures. 
672. ADVANCED SPECIAL SURGERY. 
(2-3 or 9) Cr. 3 or 5. W. 
Prerequisite: 443. Pearson. 
Advanced procedures ln both cllnlcal and 
research techniques are offered ln abdominal, 
thoracic, orthopedic, cardiovascular and 
neurol~calsurgery. 
676. ADVANCED MEDICINE. 
~or 9) Cr. 3 or 5. W. alternate years. 
equlslte: 446. Wass. 
Principles of general medicine. A study in 
depth of factors that contribute to the de-
velopment of clinical signs as related to 
the pathogenesis of disease. 
677. ADVANCED MEDICINE. 
(3 or 5-0) Cr. 3 or 5. S. alternate years. 
Prerequisite: 446 or equivalent. Waas,Buck. 
An advanced study of metabolic diseases. 
454 Description of Courses 
678. LABORATORY ANIMAL MEDICINE. 
(3-0) Cr. 3. SSI,SSII. alternate years. 
Prerequisite: 446. Wass. Richter. 
Detailed principles of medicine and path-
ology of laboratory animals. 
690. RESEARCH. 
VETERINARY MICROBIOLOGY AND PREVENTIVE MEDICINE 
R. Allen Packer, D.V.M., Ph.D., Head of Department 
Professors: Archie H. Frank, D.V.M., M.A.; Melvin S. Hofstad, D.V.M., Ph.D.; Chester 
A. Manthei, D.V.M.; Ival A. Merchant, D.V.M., Ph.D.; Lawrence 0. Mott, U.V.M.; Allen 
C. Pier, D.V.M., Ph.D.; William P. Switzer, D.V.M., Ph.D.; E. Edward Wedman, D.V.M., 
Ph.D. 
Associate Professors: Merlin L. Kaeberle, D.V.M., Ph.D.; Ralph W. Mohri, D.V.M. 
Assistant Professors: Merwin L. Frey, D.V.M., Ph.D.; Roger M. Hogle, D.V.M.; Richard 
F. Ross, D.V.M., Ph.D.; Martin VanDer Maaten, D.V.M., Ph.D. 
Instructor: Billy J. r:dmundson, D.V.M. 
Opportunities for Undergraduate Study 
f'or undergraduate curriculum in veterinary medicine leading to the degree Doctor 
of Veterinary Medicine, see Vetennary Medicme, Curriculum. 
The Department of Veterinary Microbiology and Preventive Medicine offers instruction 
in pathogenic bacteriology and mycology, animal virology, immunology, epidemiology 
and public health. Regulatory and preventive veterinary medical aspects of the infectious 
diseases of animals are emphasized in courses for the student in the veterinary curriculum. 
Courses designed for students in agriculture deal with the principles of disease prevention 
in farm animals. 
Opportunities for Graduate Study 
The department offers major work for the degree Master of Science in veterinary 
microbiology and veterinary preventive medicine, major work for the degree Doctor of 
Philosophy in veterinary bacteriology and minor work to students taking major work 
in other departments. 
Prerequisite to major graduate work is the possession of the D.V.M. degree or the 
completion of an undergraduate curriculum substantially equivalent to that in veterinary 
medicine. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
381. GENERAL BACTERIOLOGY AND 
IMMUNOLOGY. 
(3-9) Cr. 6. F. 
Pt-erequlslte: B. & B. 304, 305 or equiv-
alent. 
Morphology, classification, and physiologi-
cal characteristics or pathogenic bacteria. 
principles or infection and immunity. 
382. PATHOGENIC BACTERIOLOGY. 
(4-6) Cr. 6. W. 
Prerequisite: 381, V. Path. 371. 
Detailed study of bacteria associated with 
animal diseases. 
383. VIROLOGY AND PRINCIPLES OF 
EPIDEMIOLOGY. 
(4-4) Cr. 5. S. 
Prerequisite: 381, V. Path. 371 . 
Characteristics of the viruses which infect 
animals. Mechanisms of infection and tech-
niques used in the study of viruses. Prin-
ciples of epidemiology as applied to the 
infectious diseases of animals. 
431, 432, 433. INFECTIOUS DISEASES 
AND PREVENTIVE MEDICINE. 
(3-0) Cr. 3 each; F.W.S. 
Prerequisite: Third year classification in 
veterinary curriculum. 
History, etiology, epidemiology ,laboratory 
diagnosis, regulatory control, public health 
and preventive medical aspects or the in-
fectious diseases of animals. 
484. PUBLIC HEALTH I. 
(3-0) Cr. 3. F. 
Prerequisite: Fourth year classification in 
veterinary curriculum. 
Principles of publlc health practice; epi-
demiology or food-borne illnesses and public 
health standards for the sanitary produc-
tion of milk and milk products. 
485. PUBLIC HEALTH II. 
(3-0) Cr. 3. W. 
Prerequisite: Fourth year classifiCation in 
veterinary curriculum. 
Federal and state laws, regulations and 
procedures governing slaugher and/ or 
-processing of meat food animals and food 
products of animal origin, methods of in-
spection and criteria for acceptability 
487. LIVESTOCK DISEASE PREVENTION. 
(3-0) Cr. 3. S. 
Prerequisite: Bact. 200 or 304. 
A survey of diseases of large domestic 
animals, including a discussion ofthecauses, 
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transmission, disease processes and their 
control. Designed for students majoring in 
agricultural sciences. 
488. POULTRY DISEASE PREVENTION. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: Bact. 200 or 304. 
,\ survey of diseuses of poultry including 
a discussion of the causes, transmission, 
disease processes and their control De-
signed for students majoring in poultry 
sdence. 
490. SPECIAL PROBLEMS. 
( 1-5) Cr. arr. 
Prerequisite: Permission of department head. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduatss 
509. GENERAL VIROLOGY. 
(Bact. 509) See Bacteriology. 
520. SEROLOGY. 
(2-6) Cr. 4. F. 
Prerequisite: 381 or Bact. 304. Kaeberle. 
l'rinciples of serological diagnosis of the 
mfectious diseases of animals 
522. PRINCIPLES OF EPIDEMIOLOGY. 
(3-0) Cr. 3. W. 
Prerequisite: 382, 383. 
I· actors which influence the spread and 
perpetuation of animal diseases in animal 
and human populations. 
590. SPECIAL TOPICS. 
Cr. 1 to 5. F.W.S. 
Prerequisite: 382. Hofstad, Kaeberle, Mer-
chant, Packer, Switzer. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
604. SEMINAR. 
(1-0) Cr. 1. F .W .S. Packer. 
625. PATHOGENIC BACTERIOLOGY. 
(3-6) Cr. 5. SS. 
l>rerequisite: 381, 382. Packer. 
Advanced study of the pathogenic bacteria 
and technical procedures used in research 
626. ANIMAL VIROLOGY. 
(3-0) or (3-4) Cr. 3 or 5. S. 
Prerequisite: 509, permission of instructor. 
,\dvanced study of animal virus host-cell 
reactions and technical procedu-res utilized 
in animal virus research. 
629. IMMUNOLOGY. 
(3-6) Cr. 5. W. 
Prerequisite: 520, 10 quarter credits In bio-
chemistry. permission or instructor. Kae-
berle. 
:\1 echanisms of resistance to disease Includ-
ing natural and acquired immunity. :-..:ature 
of immune substances, their production and 
role in health and disease. 
690. RESEARCH. 
Frank, Hofstad, Kaeberle, Manthei, Mer-
chant, Mott, Packer, Pier, Switzer, Wedman. 
VETERINARY PATHOLOGY 
Frank K. Ramsey, D.V.M., Ph.D., Head of Department 
Professors: Edward A. Benbrook, V.M.D.; Paul C. Bennett, D.V.M., M.S.; Harry E. Hiester, 
V.M.D.; Chester D. Lee, D.V.M., M.S.; William S. Monlux, D.V.M., Ph.D.; Louis H. 
Schwarte, D.V.M., Ph.D.; Vaughn A. Seaton, D.V.M., M.S.; Margaret W. Sloss, D.V.M., 
M.S. 
Associate Professors: Roger A. Ball, D.V.M., Ph.D.; William B. Buck, D.V.M., M.S.; Norman 
F. Cheville, D.V.M., Ph.D.; J. Robert Duncan, D.V.M., Ph.D.; John H. Greve, D.V.M., 
Ph.D.; Ward R. Richter, D.V.M., M.S.; William J. Zimmermann, Ph.D. 
Assistant Professors: Arlo E. Ledet, D.V.M .• 1\1 .S.; Virginia L. Marshall, 1\t.S.; Chen-
nekatu P. Peter, B.V.Sc., M.S. 
Instructor: Kay S. Pierce, B.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in veterinary medicine leading to the degree Doctor of 
Veterinary Medicine, see Vetennary Medicine, Curriculum. 
456 Description of Courses 
The Department ot Veterinary Pathology offers a systematic study of the dynamics 
of the disease process. J<:mphasis is placed on the manner in which disease brings about 
alterations in the anatomical structure and chemical and physiologic activities of animal 
cells, tissues, organs and body systems. The application of these studies forms the basis 
for more accurate diagnosis which is essential for the treatment and prevention of animal 
diseases. 
Opportunities for Graduate Study 
The department offers major work for the degrees Master of Science and Doctor 
of Philosophy in veterinary pathology and minor work to students taking major work 
in other departments. 
Prerequisite to major graduate work is the completion of an undergraduate curriculum 
leading to the degree Doctor of Veterinary Medicine. 
Minor work is recommended in other departments of the College of Veterinary Medi-
cine, and in bacteriology, chemistry, zoology, entomology, physics, botany, genetics, 
psychology, or education. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
371. GENERAL PATHOLOGY. 
(3-4)Cr.5.F. 
Prerequisite: V. Anal. 303, 313, V. Phys. 
316. 
Hesponse of body tissues to disease. 
376, 377. VETERINARY PARASITOLOGY. 
376: (3-3); 377: (4-3) Cr. 4 and 5. W .S. 
Prerequisite: 376: 371; 377: 376. 
l'arasltes and parasitic diseases of animals 
and the principles of their control. 
421,422,423. SPECIAL PATHOLOGY. 
421: (4-4); 422: (4-4); 423: (2-2) Cr. 6, 
6 and 3. F.w.s. 
Prerequisite: 421: 371; 422: 421; 42:i: 422. 
Pathogenesis of the major diseases affecting 
the animal body. 
456. VETERINARY TOXICOLOGY AND 
POISONOUS PLANTS. 
(2-9) Cr. 5. S. 
Prerequisite: 422. 
A study of the diagnosis of diseases caused 
by and the mode of action of toxicologic 
compounds. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5 each Ume taken. Yr. 
Prerequisite: Permission of department head. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
511. NEUROANATOMY. 
(V. Anat. 511) (2-0 or 2-6) Cr. 2 or4. 
Alt. F. OOered 1968. 
Prerequisite: Permission of instructor. Get-
ty, Ramsey. 
Central and peripheral nervous systems 
including the organs of special sense 
551. GENERAL PATHOLOGY. 
(3-4)Cr.5.F. 
Prerequisite: V. Anat. 303, 313. Ramsey, 
Duncan. 
Fundamentals of disease with emphasis on 
disease ln animals. 
552, 553. SPECIAL PATHOLOGY. 
552: (3-4); 553: (3-6) Cr. 5 each. W.S. 
Prerequisite: 552: 551; 553: 552. Ramsey, 
Duncan. 
l ;eneral pathologic fundamentals applying 
to organs or systems of organs. 
554. VETERINARY TOXICOLOGY. 
( 3-0 or 3-4) Cr. 3 or 5. AJt. W. Offered 
1967-68. 
Prerequisite: 371 or equivalent. Buck. 
I >isease processes in animals caused by 
toxicants, differential diagnostic procedures, 
and identification of toxicants by laboratory 
tests. 
557,558. VETERINARY PARASITOLOGY. 
557: (3-2); 558: (3-3) Cr. 4 each. W.S. 
Prerequisite: 557: Permission of instructor; 
558: 557. Benbrook, Greve. 
l'roblems of parasitism in relation to ani-
mals. 
590. SPECIAL TOPICS. 
Cr. 1 to 5. F.W.S. 
Prerequisite: 423. Ramsey. 
Special topics in the field of veterinary 
pathology and parasitology 
COURSES FOR GRADUATE STUDENTS, maior or minor 
604. SEMINAR. 
Cr. 1. F .W .S. Buck, Duncan, Greve, Ram-
sey, Zimmermann. 
653. CELLULAR PATHOLOGY. 
( 3-0 or 3-4) Cr. 3 or 5. F. 
Prerequisite: 423 or equivalent. Ramsey, 
Duncan. 
Fundamentals involved in the pathogenesis 
of disease processes. 
654. VETERINARY NEUROPATHOLOGY. 
(3-6) Cr. 5. Alt. S. Offered 1969. 
Prerequisite: 511,653. Ramsey. 
,\dvanced study of diseases of the nervous 
system. 
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655. PHYSIOPATHOLOGY OF THE 
SKELETAL SYSTEM. 
(3-0 or 3-4) Cr. 3 or 5. Alt. W. Offered 
1968-69. 
Prerequisite: 653. Ramsey. 
An advanced study of the nutritional and 
infectious diseases of bones and joints of 
animals. 
656. ADVANCED VETERINARY 
PATHOLOGY. 
( 1-3 to 12) Cr. 2 to 5. F .W .S. 
Prerequisite: 377, 423 or 553, 558. 
A Experimental Pathology Greve, Ramsey, 
Zimmermann, Duncan. 
B. Experimental Parasitology. Greve, Zim-
mermann. 
( · Advanced Post-:\1ortem Techniques 
Ramsey, Duncan. 
[) Pathologic Hematology. Sloss. 
E :\lycotic and Parasitic < ;ranulomatous 
I >iseases. Ramsey. 
F ;\;eoplasms of I >omestic Animals 
Ramsey. 
657. ADVANCED VETERINARY 
TOXICOLOGY. 
(1-3 to 1-12) Cr. 2 to 5. Alt. W. Offered 
1968-69. 
Prerequisite: 554, 653. Buck, Duncan. 
,\dvanced study of specific toxicants us 
related to animal dlseasPs, public hPalth 
hazards and the chronic effects of agrl· 
cultural chemicals on animal tissues. 
659. ADVANCED VETERINARY 
PARASITOLOGY. 
( 1-3 to 1-12) Cr. 2 to 5. F.W.S. 
Prerequslte: 377, 423 or 558. Benbrook, 
Greve, Zimmermann. 
I ntroductlon to research in animal pam-
sitology. 
660. PATHOLOGY OF PARASITIC 
DISEASES. 
(2-6) Cr. 5. Alt. SS. Offered 1968. 
Prerequisite: 551 or equivalent. Greve, Zim-
mermann. 
690. RESEARCH. 
A Veterinary Pathology Benbrook, Rum-
sey, Schwarte, Duncan, Buck. 
B \'eterinary Parasitology. Benbrook, 
Greve, Zimmermann. 
VETERINARY PHYSIOLOGY AND PHARMACOLOGY 
!\1elvin ,J. Swenson, D.\'.!\1., Ph.D., Head of Department 
Professors: Neal H. Cholvin, D.V.M., Ph.D.; Robert 'N. Dougherty, D.V.l\L, M.S.; H. 
Hugh Dukes, D.V.l\1., !\1.S.; Ralph L. Kitchell, D.\'.!\1., Ph.D.; .Joseph C. Picken, .Jr., 
Ph.D. 
Assocwte Professors· M. H. Crump, D.V.!\1., Ph.D.; D. Dale Gillette, D.\'.M., Ph.D.; ~'illiam 
0. Heece, D.V.M., Ph.D. 
AsstStant Professors: Dwight H. Coulter, D.V.M., M.S.; Richard L. Engen, Ph.D.; Frederick 
B. Hembrough, D.V.M., Ph.D.; Frank T. Koide, Ph.D.; .Jerry P. Kunesh, D.V.M., M.S.; 
Donald 0. \Viersig, D.V.M. 
Instructors· ~'illiam C. Edwards, D.\' .!\1.; Hodney H. Ingraham, I>.\' .!\1.; .Justin .J. <~uecke, 
D.V.M. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in veterinary medicine leading to the degree Doctor of 
Veterinary Medicine, see Veterznary Medzcme, Currzculum 
A thorough knowledge of basic physiology is imperative in order to understand 
physiologic changes encountered in metabolic and infectious diseases. In physiology courses 
the students make a detailed study of functions and activities of cells, tissues, organs and 
systems constituting the animal body. 
Pharmacology in its broad sense is the science that investigates drugs, and for con-
venience of study often is subdivided into pharmacognosy, pharmacy, pharmacodynamics, 
and toxicology. Each of these is given proper consideration in the courses in pharmacology, 
with special emphasis on drugs and therapeutic practices important in veterinary medicine. 
Opportunities for Graduate Study 
The department offers major work for the degrees !\taster of Science and Doctor of 
Philosophy in physiology and minor work to students taking major work in other de-
partments. 
Instruction and research facilities in biomedical engineering are provided jointly by 
the Departments of Electrical Engineering, Veterinary Anatomy, and Veterinary Physiology 
and Pharmacology. SPP Bzomedteal Engmeermg for requirements for graduate minor. 
458 Description of Courses 
Students expecting to do major work should have fundamental knowledge of physi-
ology, mathematics, zoology, anatomy, physics and chemistry. 
Open to graduate students for minor only: 314,315, 316, 366, 367, 368, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
264. PHYSIOLOGY OF DOMESTIC 
ANIMALS. 
(3-0) Cr. 3. W .S. 
Prerequisite: V. An at. 217. 
I· or agricultural and other students who 
are lntel"l'sted in basic and applied animal 
physiology 
314. COMPARATIVE MAMMALIAN 
PHYSIOLOGY. 
( 3-4 ) Cr. 4 . F. 
Prerequisite: Credit or classification in V. 
Anal. 304 and B & B 304 or V. An at. 
301 and 311. 
Physiology of body Oulds, water, electro-
lytes, blood, and excretion < ourses 314, 
315. and 316 are designed for veterinary 
students and non- I>\' \1 graduate students 
315. COMPARATIVE MAMMALIAN 
PHYSIOLOGY. 
( 4-4) Cr. 5. W. 
Prt.>requisite: 314. 
l'hy slology of the nervous system. dagestwn. 
absorption, and metabolism 
316. COMPARATIVE MAMMALIAN 
PHYSIOLOGY. 
(6-4) Cr. 7. S. 
Prerequisitl': 315. 
Physiology of the cardwvascular system, 
respiratory system, skeletal muscle, energy, 
skin, endocrines, reproduction, and lacta-
tion 
366. AVIAN PHYSIOLOGY. 
(2-3) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 264 or equivalent. 
Basic physiological processes in poultry 
with emphasis on the chicken 
367. PHARMACOLOGY AND THERAPEUTIC 
PRINCIPLES. 
(4-3) Cr. 5. F. 
Prerequisites: 316. 
c;eneral principles of pharmacodynamics, 
including measurement, administration, dis-
tribution, receptor action, and elimination 
Introduction to specific classes of drugs. 
< 'ourses 367 and 368 are designed for 
veterinary students and non-1>\':\1 graduate 
students minoring in physiology 
368. PHARMACOLOGY. 
(5-3) Cr. 6. W. 
Prerequisite: 367. 
Pharmacodynamics of drugs and their 
classes of importance in veterinary medicine 
490. SPECIAL PROBLEMS. 
C'r. 1 to 5 each time selected. Yr. 
Prerequisite: 1\>rmission of department head. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, maior or minor, open to 
qualified undergraduates 
510. ENDOCRINOLOGY. 
(V.Annt. 510) (4-3) Cr 5. Alt. S. Offered 
1967. 
Prerequhdte: Permission of Instructor. Getty. 
Swenson. 
l·.mbryology, structure. and function of en-
ducrinl.' organs 
512. NEUROPHYSIOLOGY. 
(3-3) Cr. 4. W. 
Prerequisite: V. An at. 511 or permission of 
Instructor. 
Functions of the various brain areas,spinaJ 
cord, autonomic nervous system, and peri-
pheral nerves, with emphasis on the brain. 
J.aboratory ~xercises on stimulation and 
recording techniques. including electro-
l.'nccphalography 
514. PHYSIOLOGY FOR BIOMEDJC'AL 
ENGINEERING. 
( 3-3 or 1-0 •) Cr. 4 or 1 •. 
Prerequisite: V. A nat. 513. Cholvin, Engen, 
Koide. 
~tammalian physlologv from an engineer-
ing point oh·icw .quantitative and compara-
tive study of circ-ulation, diffusion, auto-
nomic, and neuromuscular systems 1-:m-
pahsis on biological control mechanisms. 
515. PHYSIOLOGY FOR BIOMEDICAL 
ENGINEERING. 
(3-3 or 1-0•) Cr. 4 or 1•. 
l»rerequisite: 514. Cholvin, Engen, Kolde. 
!\1 ammalian physiology from an engineer-
ing point of view. quantitative and com-
parative study of respiration, metabolism, 
acid-base balance, and endocrine functions. 
Emphasis on biological control mechan-
isms. 
561. COMPARATIVE MAMMALIAN 
PHYSIOLOGY. 
(4-0 or 4-3) Cr. 4 or 5. F. 
Prerequisite: Credit or classification in V. 
Anal. 304 and B & B 304. Swenson. 
Designed for majors in physiology and 
for graduate students (with laboratory) 
minoring in physiology from animal, dairy, 
and poultry sciences; biological sciences, 
chemistry, home economics, and veterinary 
medicin~ Same applies to 562 and 563 
l'hysiology of body fluids, electrolytes, blood. 
excretion, and respiration. 
• Craduate students from life science areas 
who are training in biomedical engineering 
but are enrolled in or hav~ had \'. l'hys. 
561, 562, 563 or equivalent may elect 
\' l'hvs 515 for 1 credit. 
562 COMPARATIVE MAMMALIAN 
PHYSIOLOGY. 
(4-0 or 4-3) Cr. 4 or 5. W. 
Prerequisite: 561. Koide, Picken. 
l'hysiology of the nervous system, diges-
tion, absorption, and metabolism 
.563. COMPARATIVE MAMMALIAN 
PHYSIOLOGY. 
(4-0 or 4-3) Cr. 4 or 5. S. 
Prerequisite: 562. Hembrough. 
Water Resources 459 
l'hyslology ol the lordtovnsculur system, 
skeletal mus<le. energy, endocrines, repro-
duction, and lactation. 
590. SPECIAL TOPICS. 
( 1-5) Cr. 1 to 5. 
Prerequisite: Permission of Instructor. 
"Pl"(.'ial work In Instrumental methods . 
lactation, reproduction. psychotropk drugs. 
autonomic drugs, smooth must II.' physl· 
ology. hematology. blodwmist ry of diseuses. 
biomedkal mathematics, or other "'tbjccts 
COURSES FOR GRADUATE STUDENTS, maior or minor 
604. SEMINAR. 
Cr. 1. W. 
Prerequisite: Pt•rmisslon of Instructor. Staff. 
r\ student participation st•minar in which 
graduate students prt>st•nt an ural and 
writt<•n revit•w of an assigm•d topk 
660. DIGESTIVE PHYSIOLOGY. 
(3-0) Cr. 3. Alt. S. Offered 1968. 
Prerequisite: Permission of Instructor. 
'.euromuscular churacteristks of digl'stivt• 
tral'l, digestion. absorption, mkrobial di· 
gestion, and a comparative study of dif-
ferenn•s betwl't•n ruminant and simple-
stomached animals 
661. EXPERIMt:NTAL TECHNIQUt:S IN 
PHYSIOLOGY. 
(2-6) Cr. 4. SS. 
Prerequisite: 563 or Zoot. 553. Hembrough, 
Pearson. 
Study of basic physiology In animals with 
various fistulas, bypasses, and l>xtlrpatlons 
produced by surgical tt"(.·hnlques. 
690. RESEARCH. 
Cholvln. Crump, Dougherty. J<:ngen. Gil-
lette, Hembrough, KHl·hell, Knlde, Pkken, 
Reece, Swenson. 
WATER RESOURCES 
Adutsory Comnuttee: Don Kirkham, Ph.D., Chairman; Hoger\\'. Bachmann, Ph.D.; E. H. 
Baumann, Ph.D.; Russell ,J. Beers, Ph.D.; .John 1>. Dodd, Ph.D.; (iordon E. (iatherum, 
Ph.D.; Keith !\1. Hussey, Ph.l>.; Howard P .. Johnson, Ph.D.; .John F. Timmons, Ph.I>.; 
Helen .J. \'an Zante, Ph.D. 
:\lajor work in water resources is offered for the degrees :\taster of Science and Doctor 
of Philosophy under a cooperative arrangement with various departments including Agri-
cultural Engineering, Agronomy, Bacteriology, Botany and l'lant Pathology, Civil Engi-
neering, Dairy and Food Industry, Economics, Forestry, (;eology, Household Equipment, 
and Zoology and Entomology. :\linor work is offered to students taking major work in 
other areas. Facilities exist in several departments for fundamental research in such areas 
as source, distribution and movement of water (hydrology); hydraulics of water control 
facilities; physical, biological and chemical properties of water I water quality); and eco-
nomics of water resource development. 
t\ student majoring in water resources will choose a major professor from the graduate 
faculty membership of the cooperating departments and will develop his program of study 
under the guidance of a committee nominated by the administrative department head, 
approved by the \\'ater Resources Advisory Committee, and appointed by the Dean of the 
< ;raduate ( 'ollege. For administrative purposes the student will be in the department of his 
major professor. 
WILDLIFE BIOLOGY 
For descriptive of courses, see Zoology and Entomology. 
460 Description of Courses 
ZOOLOGY AND ENTOMOLOGY 
Oscar E. Tauber, Ph.D., Chairman of Department 
Professors: Floyd Andre, Ph.D.; Tom A. Brindley, Ph.D.; Benton W. Buttrey, Ph.D.; 
Kenneth D. Carlander, Ph.D.; Paul A. Dahm, Ph.D.; Harold (;underson, Ph.O.; Arnold 
0. Haugen, Ph.D.; Robert E. Haupt, Ph.D.; Edwin T. Hibbs, Ph.D.; Ellis A. Hicks, Ph.D.; 
Harry H. Knight, Ph.D.; ,Jean L. Laffoon, Ph.D.; :\tartin .J. l'lmer, Ph.D. 
Assocwte Professors· .John H. D. Bryan, Ph.D.; Ian :\1. Campbell, Ph.D.; .Jewett Dunham, 
Ph.D.; Wilbur D. Guthrie, Ph.D.; Delma K Harding, Ph.D.; Robert B. Moorman, Ph.D.; 
Don ('. Peters, Ph.D.; .James H. Redmond, Ph.D.; Milton \\'. Weller, Ph.D. 
Assistant Professors· .John !\1. Arnold, Ph.D.; Hoger \\'. Bachmann, Ph.D.; .J. Haymond 
Baker, Ph.D.; David H. (;riffith, Ph.D.; Hobert .J. !\luncy, Ph.D.; .John A. Mutchmor, Ph.D.; 
Kenneth('. Shaw, Ph.D.; Harold .J. Stockdale, Ph.D.; Paul A. \'ohs, .Jr., Ph.D. 
lllstructors: Harold A. Borchers, !\l.S.; Hoss \'. Bulkley, :\l.S.; :\lelvin \\'. Denner, :\l.S.; 
Charles ,J. Ellis, M.A.; Adela S. Elwell, M.S.; Hester Fassel, M.S.; (~uentin C. Haning, 
M.S. 
Opportunities for Undergraduate Study 
For undergraduate curriculum in sciences and humanities, major in zoology, see 
College of Scwnces and Humamttes, Currzcu/um For undergraduate curricula in agri-
culture, majors in entomology or fisheries and wildlife biology, see College of A[?rzculture, 
Currzcula. 
!\1ajors in the department find employment as teachers and research workers, wildlife 
and fishery biologists, entomologists, research aides, extension specialists, and as tech-
nicians in industrial laboratories, hospitals, and clinics. 
The department offers courses fundamental to specialization in the various branches 
of zoology and biology and the teaching of biological sciences, as well as in human and 
veterinary medical sciences, agriculture, and home economics. The curricula are flexible 
and adaptable to the needs of the individual. Opportunity is given for each student to 
plan his program of courses so that emphasis is put on his own vocational objective. 
llndergraduate preparation is offered in fisheries biology, wildlife biology, entomology, 
general zoology, physiology, parasitology, embryology and in pre-medical, pre-dentistry, 
and pre-medical technology requirements. l 'ndergraduate majors in this department usually 
include the following basic courses in their programs: 101, 102, 224, 227, 234, 274, 303, 
307,' 311, 355. As supporting work, undergraduate majors have found the following 
courses desirable: Gen. 301; Bot. 101, 310; Chern. 101, 102, 103, 334, 335; Psych. 101; 
Soc. 134; !\1ath. 101, 102, 110; Stat. 201; (;eol. 100; Phys. 111, 112, 113; Bact. 304; 
Econ. 241, 242. 
These courses are not to be regarded as fixed requirements or as complete outlines 
of the work necessary for the major. They are given solely for the convenience of the 
students or advisers who wish to estimate the amount of basic, nonspecialized study which 
may be needed. 
Majors in the Department of Zoology and Entomology are encouraged to take ad-
vantage of the special opportunities available in summer courses at the Iowa Lakeside 
Laboratory at Lake Okoboji. Those students interested should consult with, or write to, 
the department chairman. 
Opportunities for Graduate Study 
The department offers major work for the degrees !\.1 aster of Science and Doctor of 
Philosophy in zoology, entomology, ftsheries biology, and wildlife biology, and minor 
work in each of these fields. Specializations available include cytology, ecology, economic 
entomology, embryology, insect toxicology, limnology, medical entomology, morphology, 
parasitology, physiology, protozoology, and taxonomy. 
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Prerequisite to major and minor graduate work in the Department of Zoology and 
Entomology is the completion of at least two years of zoological courses, for part of 
which credit in other closely allied biological sciences may be substituted. Specific course 
requirements for advanced degrees depend upon previous training and experience in the 
major field of specialization. 
Major and minor work in the area of cell biology is offered under cooperative ar-
rangement with the Departments of Bacteriology, Biochemistry and Biophysics, Botany 
and Plant Pathology, and Genetics. For description, see Cell Biology. 
Zoology and Entomology is one of the cooperating departments in the \\'ater He-
sources program; see Water Resources. 
Zoology and Entomology is one of the cooperating departments in the Biology Pro-
gram; see Biology. 
Graduate programs of the fisheries and wildlfie section of the department are associated 
with the Iowa Cooperative Fisheries Hesearch l 'nit, and the Iowa Ceoperative \\'Udlife 
Hesearch Unit. The European Corn Borer Laboratory at Ankeny, is available for ad-
vanced study in certain phases of entomological research. \'arious graduate courses in 
zoology are taught during the summer, and special research projects are supervised at 
the Iowa Lakeside Laboratory, Lake Okoboji. 
Open to graduate students for minor only: 307, 324, 402, 405, 44 7, 448, 464, 465, 
470. 
Index to field of work is 
00-09 
10-19 
20-29 
30-39 
40-49 
(;eneral Zoology 
Parasitology 
Anatomy 
Embryology 
\Vildlife Biology 
given by the second and third figures of course numbers: 
50-59 Physiology 
60-69 Fisheries Biology 
70-79 Entomology 
90-99 Problems and Research 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
• 100. TECHNICAL LECTURE. 
(l-0) Cr. R. F. 
Orientation to fields of entomology and 
fisheries and wildlife. Required of agricul-
ture students majoring in entomology and 
fisheries and wildlife biology. 
101. PRINCIPLES OF ZOOLOGY. 
(3-4) Cr. 5. F.W.S.SSI. 
Principles of modern animal biology; intro-
duction to molecular basis of life and 
organization of cells and tissues; interre-
lationships of structure and function in 
living systems. 
102. THE ANIMAL KINGDOM. 
(3-4) Cr.5. F.W.S.SSII. 
Phylogeny, classification, and animal or-
ganization demonstrated through a survey 
of major phyla; emphasis on selected 
animals important to man's welfare. 
• 141. PRINCIPLES OF WILDLIFE 
CONSERVATION. 
(3-0) Cr. 3. W. 
Prerequisite: 101 or 102. 
History and biological basis of fish and 
wildlife conservation 
155. ELEMENTARY HUMAN PHYSIOLOGY 
AND ANATOMY. 
(3-4) Cr. 5. F.W.S.SSII. 
Prerequisite: High school chemistry credit 
or concurrent enrollment In Chern. 101 
or 105. Harding. 
Basic physiotogy and anatomy of human 
organ systems. Not accepted except by 
special permission for credit for student 
majoring in zoology. 
224. COMPARATIVE ANATOMY. 
(2-6) Cr. 4. F.W.S. 
Prerequisite: 101, and 1 02 or V. Anat. 
217. 
Study of selected chordate types with em-
phasis on those not examined in general 
courses. 
227. HISTOLOGY. 
(2-6) Cr. 4. W .S. 
Prerequisite: 224. 
!\Hcroanatomy of animals in relation to 
function. 
234. VERTEBRATE EMBRYOLOGY. 
(3-6) Cr. 5. F.W. SSI. 
Prerequisite: 1 0 I and 1 02 or V. A nat. 21 7; 
224. 
I ntroductlon to principles and mechanisms 
of embryonic development of vertebrates. 
• 274. GENERAL ENTOMOLOGY. 
(2-8) Cr. 4. F.S.SSI. 
Prerequlsitel 102; 101 recommended. 
Structure, life history, habits and recogni-
tion of common insects, with interesting 
facts about their relations with man. Field 
trips. 
301. ELEMENTS OF ANIMAL BIOLOGY. 
(3-0) Cr.3. F.W. 
Prerequisite: Junior standing. 
Topics in animal biology for the non-biology 
student. Not accepted for credit toward a 
major in zoology, or for students having 
had Zool. 101 or 102. 
462 Description of Courses 
302. FIELD BIOLOGY. 
(4-12) Cr. 4. SSI. 
Offered only at the I ow a Lakeside I abo· 
ratory; must be taken concurrently with 
Bot. 301. Animals in the field, with par· 
licular emphasis on their recognition and 
on collecting. preserving, and laboratory 
culture methods. \lay not be used as sub· 
stltute prerequisite for advanced courses 
which list 101 or 102 as prerequisites 
303. ANIMAL EVOLUTION. 
(3-0) Cr. 3. F.W .SSII. 
Prerequisite: 12 credits in Bioi. including 
Zoo!. 1 02; 224 recommended. 
< )rigln and evolution of animal life, sources 
and interpretation of evidence; principles 
as demonstrated in the animal kingdom 
• 306. HERPETOLOGY. 
(2-3) Cr. 3. Alt. S. Offered 1969. 
Prerequisite: 102; 224 recommended. 
Biology, classification, and life histories 
of amphibians and reptiles I· ield trips 
307. INVERTEBRATE ZOOLOGY. 
(2-6) Cr. 4. S.SSI. 
Prerequisite: 101 and 102. 
Advanced study of invertebrates stressing 
classification, morphology. life history and 
evolutionary relationships I· ield trips 
311. INTRODUCTION TO PARASITOLOGY. 
f3-.'Jl Cr. 4. F.W. 
Prerequisite: 101. 102. 
"'urvey of major groups of animal parasites, 
biology and host·parasite relationships of 
parasitic protozoans, helminths, acarina. 
crustaceans, insects, and vertebrates 
324. HISTOLOGICAL TECHNIQUES. 
( 1-9) Cr. 4. F.W.S.SSI. 
Prerequisite: 227. 
\lt>thods of fixing, lSl'l'tionlng, mounting 
and staining tissues for microscopic study 
325. MAMMALIAN ANATOMY. 
(2-6) Cr. 4. S. 
Prerequisite: 224. 
Advanced study and dissection of cat, rabbit 
or other mammals I >eslgned for those pre· 
paring for study of medicine or related 
fields 
• 340. ORNITHOLOGY. 
(2-6) Cr. 4. S. 
Prerequisite: 101 or 102. 
1\iology. classification, and identification 
of major g_roups of birds, laboratory and 
field work, 'including one-day trips to major 
bird habitats. 
355. PRINCf1"r:'ES OF PHYSIOLOGY. 
(2-6) Cr. 4. F .W .SSI. 
Prerequisite: 101; Chetn. 102 or 106; Chern. 
334 recommended. 
Introduction to animal functions 
358. PHYSIOLOGY OF REPRODUCTION. 
(2-3) Cr. 3. F.W.S. 
Prerequisite: 1 01 or 155. 
l'hyslo~glcal aspects of intra·uterine life, 
maternal·fetal relationships; reproductive 
hormones '\;ot open for credit to students 
who have had 234 or 434 
359. KINF~IOLOGY. 
(3-6) C'r. 5. F.W.S.SSI. 
Prerequisite: 101 or 102 or 155. 
\nalysis of human motion in tenns of • 
skeletal, articular and muscular systems 
I or physical education students :'\ot ac-
cepted for credit toward zoology major 
except by special permission. 
• 371. FIELD ENTOMOLOGY. 
(4-12) Cr. 8 SSII. 
Prerequisite: 101 or 102. 
Offered only at the Iowa Lakeside Labora-
tory. Survey of insect world including clas-
sification, life histories, literature, and 
ecology. Emphasis on field observations, 
making and naming personal collection of 
insects. Field trips. 
• 376. APPLIED ENTOMOLOGY. 
(2-4) Cr. 4. F. 
Prerequisite: 101 or 102. 
Introduction to entomology and insect pop-
ulation management. Not open for credit 
to students having taken 27 4. 
• 402. ANIMAL ECOLOGY. 
(3-3) Cr. 4. F. 
Prerequisite: 16 credits in Bioi., including 
8 credits in Zool. 
Helation of animals to environment; geo-
graphical distribution climatic factors, eco-
logical succession Extended field trips 
*405. FUNDAMENTALS OF LIMNOLOGY. 
(2-3) Cr. 3. S. 
Prerequisite: 15 credits in biology or gradu-
ate classification. 
!'hysical and chemical features of inland 
waters and their biological communities 
l'echniques of limnological surv£'ys Fi£'ld 
trips 
• 447. MAMMALOGY. 
(2-6) Cr. 4. F. 
Prerequisite: 101, 102, Junior standing; 224 
recommended. 
Biology, identification and classification of 
major groups of mammals Field trips 
• 448. WILDLIFE TECHNIQUES. 
(2-6) Cr.4. S. 
Prerequisite: 340, 402, 44 7; Bot. 424. 
"'urvey and evaluation of techniques for 
studying life histories and populations of 
game birds and mammals; laboratory and 
field work, including extended trips 
• 464. ICHTHYOLOGY. 
(2-6) Cr. 4. S. 
Prerequisite: 101, 102; 224 recommended. 
Biology, classification, and I ife histories 
of fishes Field trips 
• 465. FISHERIES MANAGEMENT. 
(3-3) Cr. 4. F. 
Prerequisite: 405, 464. 
< oncepts and practices relating to mainte-
nance and improvement of fishery resources 
Lake and stream surveys for evaluations 
as ftsh habitat. Field trips. 
• 470. ECONOMIC ENTOMOLOGY. 
(2-4) Cr.4. W. 
Prerequisite: 27 4. 
l ontemporary concepts of insect biology 
and insect population management 
490. SPECIAL PROBLEMS IN ZOOLOGY. 
Cr. 1 to 5 each time taken. F.W.S.SSI.SSII. 
Prerequisite: 15 credits In zoology, permis-
sion of instructor. 
Individual problems for beginners in 
research 
• l ourses administered by the College of Agri-
culture All others administered by the <'allege 
of "ciences and Humanities. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, ma1or or minor, open to 
qualified undergraduates 
500. SEMINAR. 
Cr. 1. F .W.S. 
Prerequisite: Permission of instructor. 
Tauber. 
lh•port!-. of n•search and current literaturl' 
503. PRIMATE EVOLUTION. 
(3-0) Cr. 3. S. 
Prerequisite: 15 credits in Zool. Hicks. 
Helationships and developmental history 
of primates 
504. ARACHNOLOGY. 
(2-6) Cr. 4. Alt. S. Offered 1969. 
Prerequisite: 20 credits In Bioi. Hicks. 
Biology. morphology, ecology, phylogt•ne-
tic relationships, and economic importance 
of arachnids. especially mites, ticks and 
spiders 
507. ETHOLOGY. 
( 3-3) Cr. 4. F. 
Prerequisite: 15 credits In Zool. ; 303 rec-
ommended. Shaw. 
( 'omparative approach to study of animal 
behavior Description, classification, anal-
ysis. and evolution of behavioral patterns 
of invertebrates and vertebrates. Special 
emphasis on orientation, communication, 
sten•otyped behavior patterns, and under 
lymg mechanisms. 
511. PROTOZOOLOGY. 
(2-6) Cr. 4. Alt. W. Offered 1969. 
Prerequisite: 15 credits in Zoo!., Including 
307 or 31 J. Buttrey. 
!-,urvey of the free-living and parasitic pro-
tozoans, evolution. identification, life cycles, 
and host-parasite relationships 
512. HELMINTHOLOGY. 
(2-6) Cr. 4. F; also (8-24) Cr. 8. SSI at 
Iowa Lakeside Laboratory. 
Prerequisite: 224, 307. Ulmer. 
"'urvey of the cestodes, trematodes, and 
nematodes parasitic in wildlife, laboratory 
animals, and man, study of selected vectors; 
identification, life histories, and host-para-
site relationships emphasized. 
528. ANIMAL CYTOLOGY. 
(3-6) Cr. 5. F. 
Prerequisite: 20 cn>dits in Bioi. including 
Zool. 355 and Gen. 301; permission of 
instructor; histological techniques recom-
mended. Bryan. 
'I he cell as a structural and functional unit 
Hole of nucleus and cytoplasm in cellular 
processes, development, and inhl'ritance 
529. CYTOCHEMISTRY. 
( 3-6) Cr. 5. S. 
Prerequisite: 528 or Bot. 504; organic chem-
istry; permission of instructor; micro-tech-
nique recommended. Bryan. 
Theory and techniqul's for chemical anal-
ysts of individual cells Interpretation ~>f 
cell chemistry in relation to replication dif-
ferentiation and growth. 
532. INVERTEBRATE DEVELOPMENTAL 
SYSTEMS. 
(3-0) Cr. 3. W. 
Prerequisite: 234; 307 recommended. 
Arnold. 
Invertebrate embryonic development, asex-
ual reproduction, and regeneration Em-
phasis on principles of devt.>lopment. 
538. EXPERIMENTAL EMBRYOLOGY. 
(3-6) Cr. 5. S. 
Prerequisite: 234, organic chemistry; bio-
chemistry and hlstolugkal techniques rec-
ommended. Arnold. 
Physiology of gl'rm-cl'lls, partlwnog<.•twsis, 
marking and grafting experiml'nts on living 
embryos; tlssue-culturl' technlqm•s 
550. COMPARATIVE ANIMAL 
PHYSIOLOGY. 
(3-6) Cr. 5. S. 
Prerequisite: 307 und 355; or permission 
of Instructor. Redmond. 
Functions In various phyla, with lntcrprcta-
tlons In terms of morphology. ecology and 
evolution 
551, 552,553. ADVANCED VI':RTEBRATE 
PHYSIOLOGY. 
(3-3) Cr. 4 each. 551: F; 552: W; 553: 
S.SSII. 
PrereQuisite: 224 or V .Anot. 304 nr (.'rJulvo-
Jent; 355; 1 quarter organic chemistry; 1 
quarter college physics. Griffith. 
Primarily mammalian, systt.>mlcphysiolngy 
with some cellular mt.ochanlsms 551 Blood, 
n('rvous system. muscle 552 ( 'lrculatlon, 
respiration, digestion. 553 \ll'tabollsm l'X· 
cretlon, cndoalnology. 
555. GENERAL PHYSIOLOGY. 
(3:-6) Cr. 5. F. 
Prerequisite: Math. 11 0; courses In college 
physics, organic chemistry, ond plant or 
animal physiology. Dunham. 
Animal physiology from study of isolat<•d 
cells and tissues. 
• 563. FISH PROPAGATION. 
(2-3) Cr. 3. Alt. W. Offered I 968. 
Prerequisite: 465. Bachmann. 
l'rlnclples and techniques of fish propaga-
tion, hatchery operation, nutrition, disl'ase 
problems, and fish-pond managt.>ment 
• 570. INSECT RESISTANCE IN CROP 
PLANTS. 
(3-0) Cr. 3. Alt. W. Offered 1968. 
Prerequisite: 274 or equivalent; Gen. 301. 
Peters. 
l'rlnclples and mechanisms of Insect control 
by host plant resistance 
•572. INSECT MORPHOLOGY. 
(2-9) Cr. 5. F. 
Prerequisite: 15 cn>dlts In Zool., Including 
274. K. Knight. 
I ntenslve study of the external and Internal 
anatomy and histology of Insects. 
•574. MEDICAL ENTOMOLOGY. 
(2-6) Cr. 4. S. 
Prerequisite: 15 credits In Zool., including 
274 or equivalent. K. Knight. 
ldentlflcatlon, life histories and control of 
insects and near relatives attack lng man. 
particularly those forms which arc disease 
vectors I· idd trips 
• 576, 577, 578. SYSTEMATIC 
ENTOMOLOGY. 
(2-6) Cr. 4 each. Yr. 
Prerequisite: 572. Laffoon. 
('Jasslflcation, collection and natu raJ history 
of insects. ~omenclalure and taxonomic 
practices. Field trips. 
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590. SPECIAL TOPICS. 
Cr. 1 to 5 each time taken. F.W.S.SSI.SSII. 
Prerequisite: 15 credits In Zool., permission 
or Instructor. 
,\ Zoology Arnold, Baker, Bryan, Buttrey, 
Dunham, Harding, Haupt, Hicks, 
Mutchmor, Redmond, Shaw, Tauber, 
Ulmer. 
• B. l·.ntomology. Brindley, Campbell, Dahm, 
Guthrie, Hibbs, H. Knight, K. Knight, 
Laffoon, Peters, Raun. 
• ( \\'ildlife Biology. Haugen, Vohs, Weller. 
• I>. Fisheries Biology Bachman, Carlander, 
Muncy. 
----
• ( ourses administered by the College of Agri-
culture All others administered by the Collegt' 
of ..,Cit'nces and Humanities. 
COURSES FOR GRADUATE STUDENTS, maior or minor 
601. ZOOLOGICAL LITERATURE. 
(3-0) Cr. 3. W. 
l»rerequlslte: 15 credits In Zool. H. Knight. 
Heview of literature and classJc.al authors 
of zoology and entomology, nomenclators, 
rules of zoological nomenclature 
• 603. POPULATION DYNAMICS. 
(5-0) Cr. 5. Alt. W. OOered 1968. 
Prerequisite: 402, Gen. 301. Campbell. 
Carlander. 
IHsl·ussion of role of environmental and 
gf.>netic variation in fluctuation of animal 
populations. 
• 605. LIMNOLOGY. 
(3-6) Cr. 5. F. 
Prerequisite: 405 or permission or instructor. 
Bachmann. 
!'hysical, chemical and biological processes 
of lakes and streams and their relation· 
ships to biological productivity, ecological 
succession and water quality. l.imn0logical 
research techniques Field trips. 
612. ADVANCED PARASITOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: 511, 512. Ulmer. 
~redal phases In host-parasite relationships 
o parasitic protozoa, worms and arthro-
pods 
627. ADVANCED HISTOLOGY. 
(2-6) Cr. 4. W.SSI. 
Prerequisite: 227, 234, 355. Bryan. 
~tudy of normal tissues with emphasis on 
functional relationships at cellular and 
supracellular levels 
• 645. WILDLIFE MANAGEMENT. 
(3-3) Cr. 4. Alt. W. Offered 1968. 
Prerequisite: 14 1: 448 recommended. Weller. 
rheorles and principles of wildlifeconst•rva-
tion, management practices, and sp<>eial 
topics 
654. COMPARATIVE ENDOCRINOLOGY. 
(3-0) Cr. 3. W. 
Prerequisite: 224 or V .Anat. 304 or equlva· 
lent; 335; 551 or 552 or 553; 1 quarter 
organic chemistry; 1 quartercollegephysics. 
Griffith. 
Structure and function of endocrine systems 
of invertebrate and vertebrate animals. 
• 655. INSECT PHYSIOLOGY. 
(3-0 or 3-6) Cr. 3 or 5. W. 
Prerequisite: 355 or 555; equivalent of 572 
or permission or Instructor. M utchmor. 
Life processes, organ functions of insects 
• 662. TECHNJOUF.S OF FISHERIES. 
(3-3) Cr. 4. Alt. S. OOered 1968. 
Prerequisite: 465; Stat. 402. Carlander. 
Critical analysis of methods for studying 
fish growth, food habits, population estima-
tion and mortality rates. 
• 663. FISHERIES RESOURCES. 
(3-0) Cr. 3. Alt. W. OOered 1969. 
Prerpquislte: 465. Carlander. 
Survey of fishe~ resources; analysis of 
problems concerned with commercial and 
sport fisheries and their management. 
• 675. INSECT TOXICOLOGY. 
(3-3) Cr. 4. Alt. S. Offered 1968. 
Prerequisite: 555 or 655, 572. Dahm. 
< 'hemistry and mode of action of modern 
insecticides 
690. THESIS RESEARCH. 
A Zoology Arnold, Rrvan, Buttery, 
Griffith, Hicks, Mutchmor, Redmond, 
Ulmer. 
• B Entomology Andre, Brindley, Campbell, 
Dahm, Guthrie, Hibbs, H. Knight, K. 
Knight, Laffoon, Peters, Raun. 
• C. \\'ildlfie Biology. Haugen, Vohs, Weller. 
• I> Fisheries Biology Bachmann, Car-
lander, Muncy. 
698. SEMINAR IN CELL BIOLOGY. 
(B. & B. 698, Bot. 698E, Gen. 698) ( 1-0) 
Cr.l.S. 
Prerequisite: Permission ofinstructor. Bowen 
(Bot.), Bryan (Zool.), and Roth (B. & B.). 
Discussions of concepts and research in 
cell biology 
• Courses administered by the College of Agri-
culture All others administered by the ( · ollege 
of "ciences and Humanities. 
Technicallnstitute 465 
THE TECHNICAL INSTITUTE 
Agriculture, Louis M. Thompson, Ph.D., Head 
Engineering Technology, Harold B. Ellis, Ph.D., Head 
Food Service Management, Thomas K Walsh, M.A., Head 
Professors· M. W. Almfeldt, B.S.; Henry M. Black, S.M.; Wilma D. Brewer, Ph.D.; George 
Burnet, Ph.D.; Carl Ekberg,.Jr., Ph.D.; MarjorieS.Garfield, M.F.A.; Marjorie M. McKinley, 
Ph.D.; Thelma ,J. McMillan, Ph.D.; Edward H. Ohlsen, C.E.; ,James S. Rising, M.S.; ,Jane 
Saddler, M.S.; Margaret C. Warning, Ph.D. 
Assoctale Professors: ,Joe V. Crawford, M.S.; \Vilfred T. Hosmer, M.S.; ,James E. Humphrey, 
M.A.; Hudolph .J. Lubsen, M.S.; Hobert l\1. ;\lady, !\1.S.; Aldor C. Peterson, M.S.; C. 
(;ordon Sanders, !\LA.; .John B. Sheeler, Ph.D. 
Asststant Professors· (;ary L. Aitchison, M.A.; Edgar\'. Collins, !\1.S.; Hobert L. Cumbert, 
!\1.S.; Lester L. Hoover, 1\1 .A., C.P.A.; Alfred \\'. ,Joensen, !\1.S.; Diane H. McComber, 
B.S.; !\1ichael A. McCoy, M.S.; .James K. McKie, ,Jr., B.S.; Albert C. Miller, B.S.; Patrick 
H. :\lullin, :\l.ILA.; Hoderick D. Powers, 1\1 .S.; Fred Hobertson, A.l\1.; Carl ,J. Sayre, 
l\1.S.; Hobert \\'. Shearer, B.S.; Keith :--.:. Soderlund, l\l.S.; ,J. Brian Trambley, M.S.; 
Hichard H. l 1 nger, B.S. 
Instructors· l\1ary ,J. Andrews, !\1.S.; Donald E. Anker, B.S.; .John P. Basart, M.S.; Hobert 
0. Blair, B.S.; Hosina Clara, M.A.; .James E. Dixon, A.B.; Dan H. Doherty, B.S.; ,John 
l\1. (;reen, B.S.; Patricia Hendricks, B.S.; Larry D. Hoffman, l\1.S.; Hichard E. Horton, 
:\1.S.; <ilendon \\'. Kuiper, l\l.S.; David !\1. Millard, B.S.; Thomas K. Prendergast, B.S.; 
Haymond D. Schlueter, B.S.; Donald Steiner, M.A.; Herbert H. Thies, B.S.; Donald E. 
\\'andling, B.S. 
A technician is a specialist in the technical details of a subject or occupation. The 
identification of the technician as an occupational classification in industry, distinct from 
the learned professions, is relatively new and rapidly growing, but the work of the tech-
nician is as old as modern industry. Today the technician usually employs the pr"ven 
techniques in the solution of his problems and does not concern himself with the develop-
ment of new methods or techniques. 
There are many technical occupations requiring varying degrees of training in a 
great diversity of fields. Interesting and rewarding opportunities await the student who 
successfully completes one of the two-year technical programs which are offered by the 
Iowa State Technical Institute. These programs include technical agriculture, engineering 
technology and food service management. Each is administered by the appropriate college 
of the University, and graduates receive the diploma as an associate. 
Credits earned in the Technical Institute do not apply toward a Bachelor's degree. 
Application for admission should be made to the Director of Admissions, 1 04 Beard-
shear Hall, Iowa State l 'niversity, Ames, Iowa 50010. For information about rooms, 
see Studerzl Housmg. 
Students in the Technical Institute are considered as part of the University. They 
assume the same obligations, and pay the same fees and tuition as other University students. 
The Technical Agriculture Program 
The purpose of the program in technical agriculture is to provide two years of tech-
nical education for the person who wishes to become a farm operator or who wishes to 
seek employment in a business or industry closely related to agriculture. Emphasis is 
placed on the skills and technical knowledge of agricultural production and the marketing 
of products produced by the farmer or used on the farm. 
466 Description of Courses 
To qualify for admission, a student must be a high school graduate, and have credit 
for at least one year of algebra. . . 
All students admitted to the technical agriculture program must take special aptitude 
tests administered at Iowa State University and be interviewed by and accepted by the 
l'rofessor in Charge of the Technical Agricultural Program. Only a limited number of 
students can be accommodated each year. Therefore, it is necessary to select very carefully 
those students whose abilities, interests and aspirations conform closely to the objectives 
of a two-year technical educational program. 
Technical Agriculture 
Leading to the diploma Associate in Agriculture. Total credits required, 98. 
FALL QUARTER 
Engl Comp 
Engl 20 
Bos1c Moth 
Math 40 
Crop Production 
Agron 14 
Fund of InorganiC 
Chem1stry 
Chem 30 
Phys•col Educ 
PEM I 
Or1entot1on 
Ag 10 
An Nutr1l1on 
An Sc1 18 
Human Relations 
Soc 35 
Ag Bus AnalySIS 
Econ 41 
Psych of Inter· 
personal Relotionsh1ps 
Psych 50 
Phys•col Educ 
PEM • 
•Adapted sports 
Cred1ts 
3 
5 
4 
4 
R 
17 
4 
4 
3 
4 
16 
WINTER QUARTER 
Cred1ts 
f1rsl Year 
Engl Comp. II 
Engl 21 3 
I ntro to Bus & 
lndustr1al Organ 
I Ad 99 3 
Fund of InorganiC Chem1slry 
Chem 31 4 
An1mal Prod 
An SCI 14 4 
Physical Educ 
PEM 2 
Tech I nst Sem 
Ag II 
Second Year 
Power Sources for Ag 
Ag E ngr 36 
letter & Report Wr1tmg 
Engl 40 
An Breedmg 
An SCI 50 
Sod Fertility 
Agron 34 
Phys1col Educ 
PEM" 
Tech Ins! Sem 
Ag 12 
16 
4 
3 
4 
4 
17 
The Engineering Technology Programs 
SPRING QUARTER 
Publ1c Speokmg 
Sp 30 
Fund of OrganiC 
Chemistry 
Chem 32 
Econ of Bus 
Econ 31 
Soils 
Agron 24 
Phys~tol Educ 
PEM 3 
Ag PoliCy 
Econ 51 
Form Acct & Bus 
Anolys1s 
Econ 6\ 
Account1ng 1n Busmess 
I. Ad 50 
Sod & Crop Mgt 
Agron 44 
Physical Educ 
PEM• 
Tech lnst Sem 
Ag. \3 
Cred1ts 
3 
4 
3 
4 
15 
3 
3 
5 
4 
\7 
Engineering technicians are persons whose work requires an understanding of physical 
sciences and practical mathematics so that they can apply the tried and proven methods 
of engineering in the design, manufacture and construction of products and structures or 
in the operation of engineering equipment and manufacturing processes. Engineering tech-
nici~ns perform u~on their o~n initiative or under the general guidance of a supervising 
engmeer; they ass1st the engmeer and supplement his work. They are also employed in 
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organized research activities, as members of teams with engineers and scientists wherein 
the engineering technicians work principally in testing and development. In many instances, 
engineering technicians serve in supervisory positions over manufacturing or construction 
operations, coordinating and directing the work of skilled craftsmen. 
Engineering technicians are occupying an increasing variety of responsible positions 
with industry and the demand for these technically competent individuals continues to 
exceed the supply. With increasing industrialization and with the spreading awareness on 
the part of industrial managers of the capabilities of well-trained engineering technicians, 
this need will become greater. 
There are many young men whose aptitudes, abilities and interests qualify them 
for profitable, productive and challenging careers as engineering technicians but who 
would find the study of engineering too abstract and theoretical. Such men, upon gradu-
ation from one of the engineering technology programs, can expect opportunities for ad-
vancement where financial rewards are fully commensurate with their skills, talents and 
willingness to assume responsibility. 
Admission Requirements 
To qualify for admission to engineering technology a student normally must be a 
graduate of an approved high school and have completed successfully one and one-half 
units of high school algebra and one unit of high school geometry. Prospective students 
are urged to present additional high school credits in English, mathematics, physics and 
chemistry. Those who have not been graduated from an approved high school and who 
wish to make application for admission to an engineering technology program will be 
considered on an individual basis after completing certain tests and entrance examinations. 
Plan of Study 
The two-year engineering technology programs achieve a balance between funda-
mental theory and the practical application of this theory as related to the various tech-
nologies. 
In addition to studies in technology, the student will receive training in applied mathe-
matics and physics, which are basic to his courses in technology. He will also study Eng-
lish composition with emphasis on technical exposition, oral expression and report writing, 
as well as industrial organization and accounting. All of these subjects are presented with 
the objective of supporting his career as an engineering technician. 
Work-Study Cooperative Programs 
The engineering technology programs offer in some instances a work-study cooperative 
program so that the participating student may gain practical experience ln engineering 
technology during his Technical Institute career. Each work-study program is arranged 
so the academic phases of engineering technology are taught at the campus and actual 
practice is gained by working in industry during alternate quarters of the second year. The 
student benefits from the work-study program by getting experience in his chosen tech-
nology, and by being able to evaluate a particular company as a possible employer, 
plus receiving a reasonable financial return. The company can evaluate the student's 
potential as a possible future permanent employee. The Technlcal Institute gains by the 
industrial experience that the participating student brings to the classroom. 
The general aspects of these cooperative programs and the regvlations under which 
they are carried on are the same as those pertalnlng to other cooperative programs ln 
the College of EngiJleerlng. See Engineering Curricula. 
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Chemical Industries Technology 
Leading to the Associate in Applied Science. Total credits required, 106. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits First Year Credits Cred1ts 
Technical Orientation Technical Onentallon T echn1cal Orientation 
G Tch. 10 R G Tch 11 R G Tch 12 R 
Applied Mathema!Jcs I Applied MathematiCS II Applied Mathematics Ill 
Math 50 5 Math 51 5 Math 52 5 
Applied Physics I Appl1ed Phys1cs II Applied Phys1cs Ill 
Phys 71 4 Phys 72 4 Phys 73 4 
Fundamentals of Inorganic Fundamentals of Inorganic Fundamentals of Organ1c 
ChemiStry I Chem1stry II Chem1slry Ill 
Chem 30 4 Chem 31 4 Chem 32 4 
Technical Drawing Engl1sh Composition I English Composit1on II 
A Gr 40 3 Engl 20 3 Engl 21 3 
Technical Problems I lndustr1al Sto1chiometry I Industrial Stoichiometry II 
G Tch. 14 2 Ch ITch 10 2 Ch.I.Tch.ll 2 
18 18 18 
Second Year 
Quantitative Chemical Technical Geometry Letter and Report Writing 
Analysis A.Gr. 45 3 Engl 40 3 
Chem.60 4 Instrumental Quantitative Public Speaking 
8as1c Chemical Industries Analysis Sp 30 3 
Ch.J Tch 51 3 Chem 61 4 U nil Operations Ill 
Unit Operations I Un1t Operations II Ch ITch 63 4 
Ch.l Tch 61 4 C .ITch 62 4 Process Control 
Power Applications Control Instruments Ch.l Tch 72 4 
E Tch 81 4 Ch.l Tch 71 4 Process Layout 
Graphical Mathemallcs Survey of Accountmg Ch .ITch 80 3 
A.Gr 47 2 lAd 75 3 
17 18 17 
Construction Technology 
Leading to the Associate in Applied Science. Total credits required, 117. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
First Year 
T echn1cal Orientation Technical Or1entat1on TechniCal Orientat1on 
G.Tch 10 R G .Tch. 11 R G .Tch. 12 R 
English Composition I English Composition II Introductory Mechanics 
Engl 20 3 Engl 21 3 AM.30 4 
Applied Mathematics I Applied Mathematics II Applied Mathematics Ill 
Math 50 5 Math 51 5 Math 52 5 
Applied Physics Applied Phys1cs ConstruciJon Methods 
Phys 71 4 Phys 72 4 C Tch 85 3 
Technical Problems I Technical Problems II Elementary Surveymg 
G Tch. 14 2 G Tch 15 C Tch 80 5 
Construction Drawing Structural and Building 
C.Tch.77 3 Drawing 
C .Tch. 82 5 
17 18 17 
FALL QUARTER 
Credits 
Hrghway and Munrcrpol 
Drawing 
C Tch. 83 4 
Strength of Materrols 
A.M 32 4 
Properties of Materials 
A.M 31 3 
letter and Report Wrrtrng 
Engl 40 3 
Paving Materials 
C Tch 95 3 
17 
Electronics Technology 
Technical I nstitue 
WINTER QUARTER SPRING QUARTER 
Credits 
Summer 
Route and Construction 
Surveying 
C.Tch 81 6 
Advanced Surveying 
C Tch 87 6 
Second Year 
Structural Desrgn 
C Tch 92 5 
Concrete 
A.M J4 3 
Hydraulics 
A.M 33 4 
Power Applications 
E Tch 81 4 
Street and Hrghwoy 
Geometries 
C Tch 84 3 
19 
Construction Methods 
C Tch 86 
Public Speaking 
Sp 30 
Soils Technology 
C Tch 90 
Survey of Accounting 
lAd 75 
Photogram metry 
C.Tch 94 
Leading to the Associate in Applied Science. Total credits required, 110. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits 
Frrst Year 
Technrcol Orientation Technical Orrentation Technical Orientation 
G Tch. 10 R G.Tch II R G Tch. 12 
English Composition I English Composition II Bosic Electronics 
Engl 20 3 Engl. 21 3 E .Tch. 89 
Applied Mathematics I Applied M athemotics II Applied Mathematics 
Moth 50 5 Moth 51 5 Moth. 52 
T echnicol Drowrng Applied Physics I Applied Physics Ill 
A.Gr 40 3 Phys 71 4 Phys 73 
Electrrc Crrcuits I Electric Circuits II Electric Circuits Ill 
E .Tch 85 4 E .Tch 86 4 ETch 87 
Technical Problems I Electronics Shop I 
G Tch. 14 2 ETch 80 2 
17 18 
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Credits 
3 
3 
5 
3 
3 
17 
Credits 
R 
5 
5 
4 
4 
18 
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FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred•h Cred1ts Credits 
Second Year 
Electronics I Electromcs II ElectroniCS Ill 
E Tch 93 A ETch 9A A ETch 95 4 
Systems Analys1s Control Systems Technteal Des1gn 
ETch 96 5 E Tch 97 A ETch 84 5 
Radio· Wave Fundamentals Digital Computers Spec1al Toptes 
E .Tch 92 A ETch 90 4 ETch 99 4 
Electronics Shop II Electrical Drawing PubliC Speak• ng 
E Tch 83 3 A.Gr 44 3 Sp 30 3 
letter & Report Wr1ting Survey of Accounting Introduction to Busmess 
Engl 40 3 lAd 75 3 and lndustr1al Orgamzation 
lAd 99 3 
19 18 19 
Mechanical Technology 
Leading to the Associate in Applied Science. Total credits required, 108. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
First Year 
Technical Or.entatlon Technical Or~entat1on T echmcal Or.entatlon 
G Tch 10 R G Tch 11 R G Tch 12 R 
English Compos1t1on I English Compos1tlon II Mechan1cal Detallmg 
Engl 20 3 Engl 21 3 A.Gr 46 3 
Applied MathematiCs I Applied Mathematics II Applied M athemotics Ill 
Math 50 5 Math. 51 5 Math 52 5 
Applied Phys1cs I Applied Phys1cs II Applied Physics Ill 
Phys 71 4 Phys 72 4 Phys 73 4 
Techn1cal Drawmg T echn1cal Geometry Industrial Chem1stry 
A Gr 40 3 A.Gr 45 3 Chern 70 4 
Technical Problems I T echn1cal Problems II Graphical Mathematics 
G Tch 14 2 G Tch 15 A.Gr A7 2 
Mechan1cal Processes I 
M Tch 76 2 
17 18 18 
Second Year 
Mechanical Standards letter and Report Writing Metallurgy II 
M Tch 75 2 Engl 40 3 M .Tch 80 3 
Mechanical Processes II Strength of Materials Des1gn Technology II 
M Tch 77 2 AM 32 A M Tch 82 4 
Introductory MechaniCs Metallurgy I Public Speakmg 
A.M 30 4 M Tch 79 3 Sp 30 3 
Power Application Design Technology I Survey of Accounting 
ETch 81 4 M Tch 81 4 lAd 75 3 
Mechanisms Elements of Thermodynamics Applied Thermodynamics 
M Tch 78 4 M Tch 85 3 M Tch 86 3 
Introduction to Business and Measurements laboratory 
I nduslrial Organization M Tch 90 3 
lAd 99 3 
19 17 19 
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The Food Service Management Program 
The food service management program offers an opportunity to persons desiring 
preparation for middle-management career positions in food service. These include positions 
such as food service managers or assistant managers in restaurants, hotels, motels, in-
dustrial plants, department stores, social clubs, schools, colleges and universities, and 
other institutions. Positions offering supervisory responsibilities and challenges within 
a single food service organization are also available, as are sales positions with manu-
facturers and dealers of food, equipment, and other food service supplies. The technical 
program also provides preparation for an individual who is considering having his own 
restaurant or food service business. 
The demand for well-trained food service technicians will continue to grow, both in 
Iowa and across the nation. Reasons for the growing demand include population increases, 
greater emphasis on tourism, increasing business competition causing more travel and 
entertainment by executives and salesmen, an increasing number of married women in the 
labor market, greater leisure time, and increasing use of food service facilities in industrial 
plants, schools, colleges and universities, hospitals, and government institutions. 
In addition to the technical aspects of food production and service, the Technical 
Institute's course of study emphasizes business management and includes some orientation 
to understanding people and the factors which influence behavior. Approved on-the-job 
work experience during the summer between the first and second years is required. Many 
of the courses, such as textiles, art principles, nutrition, and special seminar topics, contn-
bute both to on-the-job competencies of the food service technician and to his or her 
effectiveness as a family member and as a citizen. 
< >ne purpose of the food service management program is to establish standards and 
guidelines for food service education in Iowa with the realization that additional technical 
education programs are being planned or considered in some community colleges. As 
a result, enrollment in this program is limited to a maximum of 20 new students each year. 
Admission Requirements 
To qualify for admission to the food service management program a student normally 
must be a graduate of an approved high school. High school credits in algebra, English, 
and chemistry are recommended. Those who have not been graduated from an approved 
high school and who wish to make application for admission wUl be considered on an 
individual basis after completing certain tests an~ entrance examinations. 
Food Service Management 
Leading to the diploma Associate in Food Service Management. Total credits re-
quired, 101. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
English Composil1on I 
English 20 
Food Preparation I 
F & N 31 
Basic Mathematics 
Moth 40 
I nslltu lion Textiles 
T &C 40 
Physical Education 
P. E. 
l1brary Instruction 
Lib 1068 
Credits 
Orientation to Food 
Service Management 
I.Mgt.21 
3 
5 
R 
R 
17 
Credits 
First Year 
English Composition II 
English 21 3 
Food Preparation II 
F & N 32 4 
Introduction to Busmess 
and lndustr~al Organization 
I. Ad 99 3 
Basic Art Princ1ples 
A. A 30 4 
Physical Education 
P e 
Food Serv1ce San1tation 
I. Mgt 22 
16 
Credits 
Economics of Business 
Economics 31 
Applied Nutrition 
F & N 33 
Introduction to OuontU'( 
Food Preparation 
I Mgt. 41 
Accounting in Business 
I Ad 50 
Physical Education 
P. E. 
Orientation to Summer 
Work Experience 
I Mgt. 23 
4 
4 
4 
5 
R 
18 
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FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts C red lis Cred1ts 
Second Year 
Quantity Food Quantity Food Management Aspects 
Production Procedures I Production Procedures II of Quantity Food 
I. Mgt. 61 4 I Mgt. 62 4 Production 
Food Service Facilities Purchasing Food Products I. Mgt. 63 4 
Planning and Equipment I. Mgt 84 4 Building Maintenance 
I. Mgt. 85 Financial Control Management 
Psychology of Inter· I Mgt. 87 4 I. Mgt. 89 4 
personal Relationships Pub I ic Speakl ng Personnel Procedures 
Psychology 50 4 Speech 30 3 I. Mgt. 88 4 
Human Relations Technical Institute Letter and Report Writing 
Sociology 35 4 Seminar English 40 3 
Technical Institute I. Mgt. 92 Technical! nstitute 
Seminar Seminar 
I. Mgt 91 I. Mgt. 93 
17 16 16 
COURSES OPEN TO TECHNICAL INSTITUTE STUDENTS ONLY 
Agricultural Engineering 
36. POWER SOURCES FOR 
AGRICULTURAL INDUSTRIES. 
(2-6) Cr. 4. W. 
l'roductlve uses of gasoline engines and 
l'lcctrieul powl'r in agricultural enterprisl'S. 
l'ri nclpll'S and operation of the internal 
combustion engine and thl' l'lcctrit motor 
II orsepower conversion. cost of operation, 
and efficiency of types of power as related 
to equipment in the agricultural Industry 
Agronomy 
14. CROP PRODUCTION. 
(3-3) Cr 4. F. 
lntrodUl·tion to plant soli tlimatt• rl'lullun 
ships m uop prodm·tion 
:.!4 SOILS. 
(3-3) Cr 4. S. 
Pr<>requlsitt>s: Cht•m :Jo. :JJ: Agrun. 14 
Formation. tlussifit·uuon. produl·tivn;. and 
('onservntion of soils 
:J4 SOIL FERTILITY 
l3-3) Cr. 4 W. 
Pn·n•qui-.ilt•: Agrun :l·l 
Characteristic:s and beha\ 1or of theessentiul 
plant nutrients in soil Fertility programs 
44 SOIL AND CROP MANAGEMENT. 
(4-0) Cr. 4. S. 
Prerequisite: Agron. 34. 
Integrating the principles of the soil. <:rop 
and dimatologicul sciences into pral·tkal 
land use systems that muximlZe profits 
Chural·teristil's and usc of fertiliZers and 
agn<hcmkals used in uop produl·tion 
Animal Science 
H BASIC CONCEPTS OF ANIMAL 
SCIENCE. 
(3-2) Cr. 4 W .• 
l>istnbuuon and uduptl.tbllu;. of ltvestotk 
Tlu: unatom;. and ph;. siology of f.trm ani 
malt. a:- relatro tu producttun \\'holcsall· 
and retail cuts of carcasses Breeding, feed· 
mg and reproduction 
IM. ANIMAL NUTRITION AND FEEDING 
PRACTICES. 
(3:l)Cr ·LF. 
Fel·dmg and management of hog!>, sheep, 
bl'd and dairy cattle and horses Hation 
formulation and fecdmg methods 
50. PERFORMANCE TESTING AND 
EVALUATION OF BREEDING STOCK. 
(2-.J)Cr.4 W. 
Development and improvement of seed stock 
\le.thods of evaluating performance and 
thea mfluenle on genetil improvement and 
comml'n:ial production efficiency Economic 
and cn~irunmental factors affecting animal 
production. Apprabal of breeding animals 
Applied Art 
30. BASIC ART PRINCIPLES 
(l-9) Cr. 4. W. 
Principles of color and design with em-
phasis on application to small commercial 
enterprises related to the food and hous-
ing Industry. 
Applied Graphics 
40. TECHNICAL DRAWING. 
(1-6) Cr.3. F.W. 
Lettering. freehand sketching, use of scales 
and drawing instruments, theory of ortho-
graphic projection and pictorial draw in~. 
Geometry of bearing, slope, true length 
and true size. Standards for sections, sym-
bols and basic size specifications. 
44. ELECTRICAL DRAWING. 
( 1-6) Cr. 3. W .S. 
Prerequisite: 40. 
Applications of the principles of technical 
drawing and development of skills in pro-
duclng drawings of ~lectronic circuits and 
equipment Discussion of standard symbols 
and nomenclature, and short cuts in des-
cribing complex wiring layouts. Empirical 
equations derived from plots constructed 
from text data Alignment charts. l'racti~ 
in producing circuit diagrams for formal 
presentation. 
45. TECHNICAL GEOMETRY. 
(1-6) Cr. 3. W. 
Prerequisite: 40. 
Graphical solutions for geometrical prob· 
lems encountered in layout and design 
Clearance problems, dih~dral angles, inter-
section of lines and planes with other planes, 
curved and warped surfa~s. 
46. MECHANICAL DETAILING. 
(0-9) Cr. 3. S. 
Prerequisite: 40. 
Preparation of production drawings to be 
supplied to the shop or to b~ used wh~rever 
a product is manufactured, fabrlcatt>d or 
erected ~pecifications of siz~. shape, material. 
manufacture. Standard fasten~r sp~dfica­
tions, including threads, w~lds, rlv~ts, keys. 
splines and springs. Allowance spedfka-
tions for mating parts and standards of 
surface quality < :raphic Illustration for in· 
terpretation and presentation 
47. GRAPHICAL MATHEMATICS. 
(0-6) Cr. 2. F.S. 
Prerequisite: 40, credit or classification in 
Math. 52. 
(;raphical representation of technical data 
Standards of curve plotting. Empirical equa-
tions derived from plots constructed from 
test data Alignment charts (;raphlcal cal-
culus. 
Applied Mechanics 
30. INTRODUCTORY MECHANICS. 
(4-0) Cr. 4. F.S.SS. 
Prerequisite: Phys. 72. Credit or classffica-
tion In Math. 52. 
Analysis of forces acting in and upon struc-
tures. Reactions of structures and support-
ing bodies to applled loads. Friction. (;eo-
metrical properties, Including moment of 
inertia, of shapes used in structural design 
31. PROPERTIES OF MATERIALS. 
( 2-3) Cr. 3. F .W. 
Prerequisite: Credit or classification in 32. 
Study of general physical properties of ma-
terials such as modulus of elasticity, yield 
point, ultimate strength, endurance limit, 
etc. Specific physical properties of the fer-
rous metals, aluminum alloys, other metals, 
wood, and clay products. Laboratory tests 
to verify analytical expressions. Stress and 
load carrying capacities of beams, circular 
shafts in torsion and columns. 
32. STRENGTH OF MATERIALS. 
(4-0) Cr. 4. F.W.S. 
Prerequisite: 30. 
Elements of stress analysis as applied to 
axially loaded members, riveted and welded 
joints, beams, circular shafts, hellcalsprings 
and columns when subjected to static, re-
peated or impact loading. 
33. HYDRAULICS. 
( 3-3 ) Cr. 4. W .S. 
Prerequisite: 30. 
Study of hydrostatic pressure, flow of water 
in a pressure conduit system, open channel 
flow, weirs, venturi meters and a brief study 
of hydrology. 
Technical Institute 
34. CONCRETE. 
(1-6) Cr. 3. W.S. 
Prerequisite: 31 . 
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Study of the types of cement, concrete ag-
gregates, theory of mix designs and the 
effect of curing on the strength of concrete. 
Chemistry 
:w. :1 I. FUNDAMENTALS OF INORGANIC 
CHEMISTRY. 
(2 6) Cr. -1 l'ut·h. :w: F: :JJ: W. 
General chemical principles, the Periodic 
Table, separation of clements in mixtures 
:12. FUNDAMENTALS OF ORGANIC 
CHEMISTRY. 
(2 6) Cr. 4. S. 
l'rinciples of organic chemistry; ullphutic 
compounds, functional groups. polymers 
60. QUANTITATIVE CHEMICAL 
ANALYSIS. 
(2-£1) Cr. 4. F. 
l'rinciplcs of quantitative chemical analysis 
<; ravimelrlc and volumetric methods of 
analysis 
61 INSTRUMENTAL QUANTITATIVE 
ANALYSIS. 
(26)Cr.1.W 
Tht• ust• of instrunll'lll!> in quuntitulivl'liH•m 
ilul unul,p.is 
70. INDUSTRIAL CH EM JSTRY. 
(:J.:J) Cr. 1. S. 
~ollll' tht·rnu:ul prinuplc.o; fur l'ngint•t•ring 
tt'lhnology !>tudt•nts upplil'd to tlw munu 
fullUrl', propt•rilt'!o Ulld liSt'S of t•ngint•t•rtng 
mutl'riUI!> 
Chemical Industries Technology 
10. INDUSTRIAL STOICHIOMETRY I. 
(1-3) Cr. 2. W. 
Prerequisite: Credit or classlficatlon In Chern. 
30, Math. 50, Phys. 71. 
I ntroductlon to industrial stui< hiometry 
11. INDUSTRIAL STOICHIOMETRY II. 
(2-0) Cr. 1. S. 
Prerequisite: 10 and credit or classlflcatlon 
in Chem.31, Math. 51, Phys. 72. 
J<:ngineering units and systems of measure-
ment; material and energy balance calcula-
tions; Industrial chemical problem solving 
techniques. 
51. BASIC CHEMICAL INDUSTRIES. 
(3-3) Cr. 4. F. 
Prerequisite: Chem. 32. 
History, economics, raw materials, man-
ufacturing processes and products of selected 
chemical Industries. Emphasis on the petro 
chemical, fertilizer, gypsum, pharmaceuti-
cal, plastics, rubber, com milling and oil 
seed extraction Industries of I ow a. 
61. UNIT OPERATIONS OF THE 
CHEMICAL INDUSTRIES I. 
(2-6) Cr. 4. F. 
Prerequisite: 11, Math. 52. 
l'rinclples of fluid flow, pipe fitting practice, 
pump characteristics and over-pressure ttHCc-
ty devices. Principles of solids handling 
systems, storage, conveying and fluidiza-
tion. Application of crushing, grinding and 
size separation equipment. 
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62. UNIT OPERATIONS OF THE 
CHEMICAL INDUSTRIES II. 
(2-6) Cr. 4. W. 
J:trerequisite: 61 . 
Applications of filters, centrifugals, flota· 
tlon and cyclones. l'rl.nclples of heat trans-
fer applied to heat exchangers, evaporators 
and dryers 
63. UNIT OPERATIONS OF THE 
CHEMICAL INDUSTRIES III. 
(2-6) Cr. 4. S. 
Prerequisite: 62. 
Physico-chemical separation operations in-
cluding absorption, dlstlllatlon, extraction 
and crystallization. 
71. CONTROL INSTRUMENTS IN THE 
CHEMICAL INDUSTRIES. 
(2-6) Cr. 4. W. 
Prerequisite: Credit or classmcatlon in 61. 
llse and Installation of baste mechanical, 
pneumatic and electrical measurement de-
vices In the chemlcallndustrles. r'low level, 
temperature, pressure, and force measure-
ments. Comparison of accuracy of alternate 
methods and recording devices 
72. PROCESS CONTROL IN THE 
CHEMICAL INDUSTRIES 
(2-6) Cr. 4. S. 
J:trerequlslte: 71. 
ll se of conventional pneumatic and elec-
trical controllers In chemical process sys-
tems Introduction to frequency response. 
Principles of operation of controllers. Inter-
connectlon of pneumatic and electrical de-
vices Hesponse of flow and level systems 
80. PROCESS LAYOUT IN THE 
CHEMICAL INDUSTRIES. 
(0-9) Cr. 3. S. 
Prerequisite: 51, credit or classmcatlon in 
63 an<J 72. 
M aterlals of construction; design and layout 
of chemical manufacturing processes; es-
timation of capital and production costs 
Construction Technology 
77. CONSTRUCTION DRAWING. 
(0-9) Cr.3. F. 
I ntroductlon to drawing techniques ap-
plicable to the construction Industry. de-
velopment of proficiency In drafting. let-
tering and layout 
80. ELEMENTARY SURVEYING. 
(2-9) Cr. 5. S. 
Prerequisite: 77, credit or classification In 
Math. 51. 
Principles and theory of surveying < are 
and use of surveying equipment. Chaining, 
differential and proflle leveling, traversing, 
errors of closure, computation of areas, 
stadia and Its application to topographic 
mapping. 
81. ROUTE AND CONSTRUCTION 
SURVEYING. 
(2-12) Cr. 6. SS. 
Prerequisite: 80, Math. 51 . 
Theory and field practict> in circular, spiral. 
and vertical curves. Field and office work 
Involved in computation of earth quanti-
ties. ~cttlng line and grade stakes used in 
the construction of engineering projects 
82. STRUCTURAL AND BUILDING 
DRAWING. 
(2-9) Cr. 5. W. 
Prerequisite: 77 or A.Gr. 40 
Preparation of shop drawings from plans 
for buildings and structures. Detailing of 
structural members including floor systems. 
beams, columns, retaining walls and foot-
ings. 
83. HIGHWAY AND MUNICIPAL 
DRAWING. 
(2-6) Cr. 4. F. 
Prerequisite: 81, 87. 
!'reparation of plan and proflle drawings 
for highways, municipal street improve-
ments, drainage ditches, transmission lines 
and various types of pipe lines. Drafting 
work connected with topographic maps, 
culverts, drainage systems and other struc-
tural drawings related to highway and route 
construction work. 
84. STREET AND HIGHWAY 
G EOMETRICS. 
(2-3) Cr. 3. W. 
Prerequisite: 83, 87. 
l'se of geometries in the design and layout 
of residential streets, county and state high-
ways. 
85. CONSTRUCTION METHODS I. 
(BUILDINGS). 
(2-3) Cr. 3. F. 
Prerequisite: 82. 
:\lethods of construction of steel, timber, 
and concrete structures in bridges, build-
ings, footings, retaining walls, tanks and 
towers. Forming and fmishing of concrete, 
masonry work, paints and wood fmishes 
<~uantity take-off for estimating purposes. 
86. CONSTRUCTION METHODS II. 
(HIGHWAYS). 
(2-3) Cr. 3. 
Prerequisite: 83. 
\'arious types of equipment used in £>arth 
moving 1\'lethods of excavation, compac-
tion of Oils, clearing and other operations 
related to earth moving. l'se of explosives, 
pile driving, sheet piling, and construction 
of bases and wearing surfaces for high-
ways and airports. Study of the construc-
tion industry and the organization and 
operation of construction compani£>s and 
consulting engineers 
87. ADVANCED SURVEYING. 
(2-12) Cr. 6. SSI. 
Prerequisite: 80, Math. 51. 
The general instructions for the subdivision 
of public land in the t 1nited States. He-
surveys including apportionment of excess 
and deficiency in rural and urban surveys, 
the legal aspects of boundaries as they 
affect the land surveyor. Plotting of new 
subdivisions. Determination of meridian by 
astronomical observations. 
90. SOILS TECHNOLOGY. 
(3-6) Cr. 5. W.S. 
Prerequisite: A.M.31, Math. 52. 
The origin, structure, identification and 
classification of soils as used for engineer-
ing purposes. Soil moisture relationship, 
soil . stabilization, bearing capacity, slope 
stabtlity and pressure on retaining walls. 
92. STRUCTURAL DESIGN (STEEL, 
CONCRETE AND TIMBER). 
(3-6) Cr. 5. W.S. 
Prerequisite: 82, A.M. 31, A.M. 32. 
'lbeory and design of steel, reinforced con-
crete, and timber structures, including beam 
design, connections, trusses, columns and 
footings. 
94. PHOTOGRAMMETRY. 
(4-0) Cr.4.S. 
Prerequisite: 83, Math. 52. 
:\tapping by use of aerial photographs. 
Interpretation of aerial photographs for 
surveying and drainage. 
95. PAVING MATERIALS. 
(l-6)Cr.3.F. 
Prerequisite: Second year classlf1cation. 
Survey nf current practice in selecting pav-
ing materials, properties and testing of 
bituminous materials, mineral aggregates 
and paving mixtures, quality control meth-
ods. 
Economics 
31. ECONOMICS OF BUSINESS. 
(4-0) Cr. 4. S. 
The free-enterprise system and price-making 
forces which regulate supply and demand. 
diminishing returns, substitution, oppor-
tunity costs and monetary costs and returns 
41 AGRICULTURAL BUSINESS 
ANALYSIS. 
(2-4)Cr.4.F. 
'!'he marketing system fur farm products 
and production inputs. The sources and 
uses of marketing information Analysis 
of capital structure, budgeting, and lung-
run planmng of agricultural marketing 
firms mduding cooperatives. I nventury, 
hedging, pricing, and personnel policies. 
Ftcld trips to marketing and pruccsl>ing 
I inns. 
51 AGRICULTURAL POLICY. 
( 4-0) Cr. 4 . S. 
Patterns of land tenure The role of the 
l · Sl>A in Loco nomic development. The Lund 
<:rant system of education, n•sear<:h, and 
extension Basic causes and possible 
rcmedtes fur economic problems in agri-
lulture and other sectors. Agriculture's rule 
tn a strung democracy. Hegulatury funl-
tiuns and agenciL>s of Federal, State and 
loc·al guvenments. Taxation policies of 
Federal, State and local governments 
61. FARM ACCOUNTS AND BUSINESS 
ANALYSIS. 
(2-3) Cr. 4. S. 
The application of l'<.·unomi<. prim ipll·l> to 
the organization and management or a 
farm The pu rpul>es and methods of keepmg 
farm rtocurds and accounts Farm planning 
and enterprise analysis Ownership and 
leasing arrangements. Suur<.es and uses or 
agricultural uedit. 
Electronics Technology 
80. ELECTRONICS SHOP I. 
(l-3)Cr.2. W.S, 
Prerequisite: 85. 
Study of vacuum tube power supplies. In-
troduction to shop techniques and tools. 
Wiring and soldering techniques. 
81. POWER APPLICATION. 
(3-2) Cr. 4. F .W.S.SS. 
Prerequisite: 85 or Phys. 72 and Math. 51. 
Applications of electrical power to perform 
industrial operations. Performance char-
acteristics and control of electric motors 
and machinery. 
83. ELECTRONICS SHOP II. 
(1-6) Cr. 3. F. 
Prerequisite: 80, credit or classification in 93. 
Techniques and mechanics of building and 
installing electronic equipment. Familiariza-
tion with and camparison of available parts 
and tools and their use. Maintenance and 
trouble-shooting or electronic equipment. 
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84. TECHNICAL DESIGN. 
(2-9) Cr. 5. S.SS. 
Prerequisite: English 40 and permission 
of instructor. 
Application of design principles to a selected 
technical project. Laboratory experience in 
designing and constructing an item of elec-
tronlc equipment. A written technical report 
and periodic oral progress reports are re-
quired. 
85. ELECTRIC CIRCUITS I. 
(2-5) Cr. 4. F.W. 
Basic concepts of current and voltage. D.C. 
electric and magnetic circuits. 
86. ELECTRIC CIRCUITS II. 
(2-5) Cr. 4. W.S. 
Prerequisite: 85, credit or classification in 
Math. 51. 
Basic electrical measuring devices. R- L and 
R-C circuits. Introduction to A.C. circuits. 
87. ELECTRIC CIRCUITS Ill. 
(2-5) Cr. 4. S.SS. 
A.C. circuits. Electrical resonance, trans-
formers, polyphase circuits and nonsin-
usoidal waveforms. 
89. BASIC ELECTRONICS. 
(3-5) Cr. 5. S.SS. 
Prerequisite: 80, credit or classification In 87. 
Fundamentals of vacuum tube circuits and 
devices. Consideration of manfacturer's 
data and standard component tolerances. 
90. DIGITAL COMPUTERS. 
(3-2) Cr. 4. W .SS. 
Prerequisite: Credit or classlf1cation In 93. 
Theory. practice and programming or 
digital computers. Applications of Boolean 
algebra to logical design. 
92. RADIO WAVE FUNDAMENTALS. 
(3-3) Cr.4. F.SS. 
Prerequisite: Credit or classification in 93. 
Characteristics and properties of transmis-
sion lines, wave guides and antennas. Gen-
eration, propagation and reception of elec-
tromagnetic energy. 
93. ELECTRONICS I. 
(3-2) Cr. 4. F. 
Prerequisite: 89. 
Introduction to semi-conductors and trans-
istors. Design and analysis of transistor 
switching circuits. 
94. ELECTRONICS II. 
(3-2) Cr. 4. W. 
Prerequisite: 93. 
Design and analysis of bias circuits and 
large signal amplifiers. 
95. ELECTRONICS Ill. 
(3-2) Cr. 4. S. 
Design and analysis of small signal ampll· 
fiers, osclllators, and communlcatlon cir-
cuits. 
96. SYSTEMS ANALYSIS. 
(5-0) Cr. 5. F. 
Prerequisite: 89. 
Transients in electrical and mechanical sys-
tems. l 'se of Laplace transforms in solving 
differential equations. Introduction to ana-
log computer fundamentals and program· 
mlng techniques. 
97. CONTROL SYSTEMS. 
(3-2) Cr. 4. W. 
Prerequisite: 96. 
Introduction to feedbackcontrolsystem ann-
lysis. l Tse of Bode plots in the study of 
frequency characteristics of systems. 
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99. SPECIAL TOPICS. 
~) Cr.4. S. 
equlsite: Pennission of inBtructor. 
A. Electronics. 
B. Systems. 
C. Computers. 
D. M lcrowaves. 
E. Industrial Electronics. 
English 
20, 21. ENGLISH COMPOSITION. 
(3-0) Cr. 3 each. 20: F.W.; 21: W.S. 
Prerequisite: 21: 20 or equivalent. 
Principles of written composition, including 
grammar mechanics, punctuation, vo-
cabulary 'and sentence structure. Practice 
in expository writing. 
40. LETTER AND REPORT WRITING. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 21 or equivalent. 
Discussion of form and layout of formal 
pieces of writing. Practice in formal pre-
sentation of material from technical projects. 
Food and Nutrition 
31, 32. FOOD PREPARATION. 
(2-6) Cr. 4 each. 31: F; 32: W. 
Basic processes related to food prepara-
tion; factors relating to quality of food 
products. 
33. APPLIED NUTRITION. 
(4-0) Cr. 4. S. 
Prerequisite: 32. 
!-'actors influencing dally food needs, habits 
and rreferences. Guides for selection and 
use o food. 
General Technology 
10, 11. 12. TECHNICAL ORIENTATION. 
(1-0) Cr. R. 10: F.; 11: W.; 12: S. 
10: Lectures to aid the first year engineer-
ing technology student to adjust himself 
to his studies and campus life. 11: Basic 
considerations in career planning and po-
sition selection in engineering technology. 
12: Inspection trips to nearby industrial 
plants to observe engineering technicians 
at work in the students's chosen field of 
study. 
14. TECHNICAL PROBLEMS I. 
(0-6) Cr.2. F.W. 
Slide rule. Orderly solution of technlcal 
problems. Graphical technlques. 
15. TECHNICAL PROBLEMS II. 
(0-3) Cr. 1. W.S. 
Prerequisite: 14. 
Importance of precision in mathematical 
work. Graphs and curve fitting. Practical 
application of trigonometric functions. 
51, 52, 53. COOPERATIVE WORK-STUDY 
Cr. Required of all cooperative students ln 
engineering technology. 
Prerequisite: Permission of department head. 
51 : l<~lrst work period in a regularly es-
tablished work-study cooperative program. 
52: Second work period. 53: Third work 
period. Students must register for these 
courses prior to commencing each work 
period. 
99. SPECIAL TOPICS. 
Cr. 1 to 5 each time elected. 
Special topics in engineering technology. 
Industrial Administration 
50. ACCOUNTING IN BUSINESS 
(5-0) Cr. 5. S. 
r ntroduction to the relationship between the 
activities in accounting and the operational 
planning and control activities in a business. 
75. SURVEY OF ACCOUNTING. 
(3-0) Cr. 3. F .W.S.SS. 
A survey of the purposes and procedures 
of general accounting; introductory survey 
of cost accounting objectives and procedures. 
The course is designed to introduce students 
to the effective use of accounting information. 
99. INTRODUCTION TO BUSINESS 
AND INDUSTRIAL ORGANIZATION. 
(3-0) Cr. 3. F.W.S. 
An introduction to the broad field of busi-
ness and industry; its organization, func-
tions and administration. 
Institution Management 
21. ORIENTATION TO FOOD SERVICE 
MANAGEMENT. 
(1-0) First 5 weeks. Cr. R.F. 
Orientation of new students to Iowa State 
University and campus activities. Intro-
duction to Technical Institute prgram and 
its relation to food service industry. 
22. FOOD SERVICE SANITATION. 
(1-0) Cr. 1. W. 
Standards of sanitation for institution food 
services. 
23. ORIENTATION TO SUMMER WORK 
EXPERIENCE. 
(1-0) First 5 weeks. Cr. R.SS. 
Purpose of summer experience; arranging 
for employment; reporting of experience. 
41. INTRODUCTION TO QUANTITY 
FOOD PREPARATION. 
(2-6) Cr. 4. S. 
~erequlsite: F & N 32. 
Basic food preparation principles and large 
quantity food production procedures. 
61, 62. QUANTITY FOOD PRODUCTION 
PROCEDURES. 
(1-9) Cr.4. 61: F; 62: W. 
Prerequisites: 61: 41; 62:61. 
Food production, service, and related activi-
ties. Supervised laboratory experience in an 
established food service operation. 
63. MANAGEMENT ASPECTS OF 
QUANTITY FOOD PRODUCTION. 
(2-6) Cr. 4. S. 
Prerequisite: 62. 
Management functions as applied to an 
established food service operation. 
84. PURCHASING FOOD PRODUCTS. 
(3-3) Cr. 4. W. 
Prerequisite: 41. 
Food purchasing procedures; factors con-
sidered in preparing specifications; food 
storage. Field trip required. 
85. FOOD SERVICE FACILITIES 
PLANNING AND EQUIPMENT. 
(3-3) Cr. 4. F. 
Prerequisite: 41. 
Functions and relationships of food pro-
duction and service areas, emphasis on 
selection and arrangement of equipment. 
Field trips required 
87. FINANCIAL CONTROL. 
(4-0) Cr. 4. W. 
Prerequisite: 41 and lAd. 50. 
Budgeting, interpretation of financial state-
ments, internal control of various costs for 
food service institutions. 
88. PERSONNEL PROCEDURES. 
(4-0) Cr. 4. S. 
Prerequisite: 62, 87, Psych. 50, Soc. 35. 
Orientation to job analysis procedures; em· 
ployment practices; supervision; employer-
employee relations; union and government 
relations 
89. BUILDING MAINTENANCE 
MANAGEMENT. 
( 2-4) Cr. 4. S. 
Prerequisite: 61, 85, T &C 40. 
Considerations in selection of building rna· 
terials and furnishings. Building mainten-
ance procedures and equipment Field trips 
required. 
91, 92, 93. TECHNICAL INSTITUTE 
SEMINAR. 
(1-0) Cr. 1 each. 91: F.; 92: W.; 93: S. 
Prerequisite: 92: 91; 93: 92. 
Consideration of personal qualifications In 
relation to personal and vocational goals; 
trends and issues in industry. 
Courses in Mathematics 
40. BASIC MATHEMATICS. 
(5-0) Cr. 5. F.W.S. 
Algebra, including exponents and loga-
rithms; basic mathematics of finance Ap· 
plications of statistics; graphs 
50, 51, 52. APPLIED MATHEMATICS I, 11,111. 
(5-0) Cr. 5 each. 50: F.W.; 51: W.S.; 52: 
S.SS.I.F. 
Prerequisite: 50: One and one-half units 
of high school algebra and one unit of 
high school geometry; 51: 50 or equivalent; 
52: 51 or equivalent. . 
50 Simultaneous linear equations, coordtn· 
ate systems, logarithms and exponentials, 
trigonometric functions. 51 Trigonometric 
functions, complex numbers, vectors, quad-
ratic equations 52 Analytic geometry of 
simple conics, differential and integral cal-
culus 
Mechanical Technology 
75. MECHANICAL STANDARDS. 
( 1-3) Cr. 2. F .SS. 
Prerequisite: A.Gr. 45. 
The origin and purpose of standard~ He-
sponslbility for development and mamten· 
ance of standards Familiarization with the 
:\:ational Bureau of Standards, American 
Standards Association, AS:vt E and other 
technical organizations which prepare stand-
ards in mechanical and allied fields De-
tailed study of selected codes and standards 
76. MECHANICAL PROCESSES I. 
(0-6) Cr. 2. F.W.S. . . 
Metal cutti~ operations. Has1c machme 
tools. Planmng and selection of the best 
method of producing parts by machine 
tools. 
Technical Institute 
77. MECHANICAL PROCESSES II. 
(0-6) Cr. 2. F.W.SS. 
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Hot and cold forming of metals .. Joining 
of metals by fasteners. soldering, brazing 
and welding. Casting processes. 
78. MECHANISMS. 
(4-0) Cr. 4. F .SSI. 
l>rerequislte: A.Gr. 46. 
Linkages, screws, gears, pulleys and belts 
and combinations of such mechanical ele-
ments. Methods of predicting displacements 
and accompanying velocities and accelera-
tions. Synthesis of mechanisms to solve 
design requirements. 
79. METALLURGY I. 
(2-3) Cr. 3. W.S. 
Prerequisite: 77, Chem. 70. 
Basic principles of physical metallurgy. 
Structure and solidification of metals, alloy 
systems and phase transformations of both 
ferrous and non-ferrous metals. Testing and 
microscopic examination of typical metals. 
80. METALLURGY II. 
(2-3) Cr. 3. S.SS. 
Prerequisite: 79. 
Mechanical properties of metals Heat treat-
ment. l'roperlties of metals at high and low 
temperatures Fatigue, wear and corrosion. 
Specification of materials for service con· 
dltions. 
81. DESIGN TECHNOLOGY I. 
(2~) Cr. 4. W .S. 
Prerequisite: 78, credit or classification In 
A.M.32. 
Design of components of machines by the 
application of principles of mechanics and 
kinematics. Selection of standard compon-
ents Creative solutions to simple projects 
82. DESIGN TECHNOLOGY II. 
(2-6) Cr. 4. S.SS. 
Prerequisite: 81 . 
Selected electives In the design of machines 
and systems. Project to be chosen In area 
of student's Interest to provide practice in 
application of design principles including 
specification of materials and estimates of 
cost of production 
83. TECHNICAL ELECTIVE. 
Cr. 2 to 6 each time elected. 
Elective material chosen with the advice 
and consent of the student's adviser Elec-
tives must be chosen to provide background 
material for the student's design project 
85. ELEMENTS OF THERMODYNAMICS. 
(3-0) Cr. 3. W .S. 
Prerequisite: Phys. 71, Chern. 70. 
l'ropertll's of fluids Thermodynamics laws 
and equations l 'sp of tables and charts 
of thermodynamic properties of Important 
fluids If eat and fluid now 
86. APPLIED THERMODYNAMICS. 
(3·0) Cr. 3. S.SS. 
Prerequisite: 85. 
( ontinuatlon of 85 Application of thermo· 
dynamics and now relationships to the per· 
formance of machines and systc.>ms used 
for producing, transforming and applying 
heat and mechanical energy 
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90. MEASUREMENTS LABORATORY. 
( 1-6) Cr. 3. S.SS. 
Prerequisites: 85, E.Tch. 81. 
Principles of measurement. Laboratory 
practice in the characteristics and use of 
Instruments used for the measurement of 
temperature, pressure, flow and other vari· 
abies. !'reparation of reports 
Physical Education 
001-074. COURSES FOR TECHNICAL 
INSTITUTE PROGRAM 
Students enrolled would be integrated into 
all 100 numbered courses on this number-
ing basis, I.e., 001 would be consolidated 
with I 01, 053 with 153 etc. 
Physics 
71. APPLIED PHYSICS I. 
(2-5) Cr. 4. F.W. 
~requisite: Credit or classification in Math. 
50. 
Principles of measurement, kinematics, dy· 
namics, mechanical energy and heat and 
geometrical optics with applications to en-
gineering situations. 
72. APPLIED PHYSICS II. 
(2-5) Cr.4. W.S .. 
Prerequisite: Phys. 71. 
Principles of statics, elasticity, fluids, elec-
tricity and magnetism and geometrical op-
tics with applications to engineering situa-
tions. 
73. APPLIED PHYSICS III. 
(2-5) Cr. 4. S.F. 
Prerequisite: Phys. 72 or credit or classifica-
tion In E.Tch. 86. 
Principles of physical optics. thermo-
dynamics, modem physics and energy con-
version methods with application to engi-
neering situations. 
Psychology 
50. PSYCHOLOGY OF INTERPERSONAL 
RELATIONSHIPS. 
(4-0) Cr. 4. F. 
Applications of principles of psychology 
to interpersonal relationships such as be-
tween workers, between supervisors and 
subordinates, and between businesses and 
consumers, with reference to their effects 
on the job performance and satisfaction 
of employees and the persuasive impact 
on the public. 
Sociology 
35. HUMAN RELATIONS. 
(4-0) Cr. 4. F. 
Rnsic principles of sociology for understand-
ing society and man's behavior in groups 
Speech 
30. PUBLIC SPEAKING. 
(3-0) Cr. 3. W.S. 
Prerequisite: Engl. 21 . 
Basic elements of public speaking, including 
content and organization; practice in the 
preparation and delivery of speeches. 
Textiles and Clothing 
40. INSTITUTION TEXTILES. 
(4-2) Cr.4. F. 
Practical study of fiber, yarns, weaves, and 
finishes with reference to selection and care 
of fabrics used in food and housing in-
stitutions. 
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Summary of Degrees Conferred 
1872-1966 
1964-1965 1872-1965 1965-1966 1872-1966 
Baccalaureate Degrees (total) 1,530 47,867 1,650 49,517 
Present Curricula 1,530 47,089 1,650 48,739 
D1scontinued 778 778 
Doctor of Veterinary Med1cine ltotall .. ....... 49 2,481 71 2,552 
Higher Degrees !total) 539 11,548 570 12,118 
Doctor of Philosophy 216 3,233 208 3,441 
Master of Engineer1ng 3 17 13 30 
Master of landscape Architecture 1 14 2 16 
Moster of Science . 307 7,687 334 8,021 
Master of Vocational Education 11 64 13 77 
Professional Degrees 
In Engineering . 354 354 
Master of Agriculture 58 58 
Master of Forestry 12 12 
Master of landscape Architecture 1 1 
Honorary Degrees 
Doctor of Agnculture . 10 10 
Doctor of Engmeering 14 14 
Doctor of laws 9 9 
Doctor of Sc1ence 51 51 
D1sconhnued H1gher Degrees 24 24 
All Degrees Conferred 2,118 61,896 2,291 64,187 
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Summary of Enrollment 
ENROLLMENT 1964-65 
A summary of different individuals enrolled durtng the year 
Academtc Year Fiscal Year 
S~pt 1964- June 1964-
June 1965 June 1965 
Men Women Total Men Women Total 
Grand total of all students 10935 3410 14345 11769 3981 15750 
Total of a!l 'tudents of college grode 10836 3277 14113 11655 3819 15474 
I Students in re,idence of college grade 10541 3231 13772 11332 3770 15102 
College of Agriculture 2405 40 2445 2472 45 2517 
College of Eng.neermg 2578 15 2593 2684 17 2701 
Technicollnshtute 349 349 359 359 
College of Home Economtcs 105 1846 1951 112 1985 2097 
College of Sciences and Humonitie~ 2910 1030 3940 3080 1167 4247 
College of Vetermary Medtctne 258 4 262 260 4 264 
Graduate College 2066 296 2362 2499 552 3051 
Total 10671 3231 13902 11466 3770 15236 
Duplicates 130 130 134 134 
II Students not 1n restdence of college grade 
extension, off<ampus 295 46 341 323 49 372 
Ill Students 1n re,idence not of college grade 
mu,ic, driver trammg and nursery school 99 133 232 114 162 276 
SUMMER QUARTER STUDENTS 1964 
First Second Twelve Total Summer Students 
Term Terln Weeks & Attending 
Only Only Academic Summer Year Only 
Grand Total of All Students 1650 585 2322 4557 3165 1392 
Total of all students of college grade 1594 585 2322 4501 3141 1360 
I Students in restdence of college grade 
Agriculture .. 147 48 207 402 330 72 
Engineering 175 71 282 528 420 108 
Techntcallnshtute 48 2 5 55 45 10 Home Economtcs 271 57 208 536 391 145 Sciences and Humanrtres 387 147 456 990 683 307 Veterinary Medtcine 5 1 10 16 14 2 Graduate 522 254 1172 1948 1259 689 
Total 1555 580 2340 4475 3142 1333 Duplrcate 10 4 21 35 31 4 Net Total 1545 576 2319 4440 3111 1329 
II Students not rn restdence of college grade 
extension, off<ampus 49 9 3 61 30 31 
Ill Students tn restdence not of college grade 56 56 24 32 
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ENROLLMENT 1965-66 
A summary af different individuals enrolled during the year 
Academic Year Fiscal Year 
Sept 1965- June 1965-
June 1966 June 1966 
Men Women Total Men Women Total 
Grand total of all students 11824 4017 15841 12664 4615 17279 
Total of all students of college grade 11725 3889 15614 12539 4458 16997 
I 
I Students in residence of college grade 11324 3829 15153 12112 4395 16507 
College of Agriculture 2652 42 2694 2737 58 2795 
College of Engrneenng 2679 17 2696 2745 19 2764 
Technical Institute 369 369 379 379 
College of Home Economics 125 2166 2291 129 2318 2447 
College of Sciences and Humanitres 3206 1226 4432 3351 137 4 4725 
College of Veterrnary Medicine 275 10 285 275 10 285 
Graduate College 2163 368 2531 2648 616 3264 
Total 11469 3829 15298 12264 4395 16659 
Duplicates 145 145 152 152 
II Students not in residence of college grade 
extension, off-campus 401 60 461 427 63 490 
Ill. Students in residence not of college grade 
music, driver training and nursery school 99 128 227 125 157 282 
SUMMER QUARTER STUDENTS 1965 
First Second Twelve Total Summer Students & AHending Term Term Weeks Academic Summer 
Only Only Year Only 
Grand Total of All Students 1642 630 2722 4994 3546 1448 
Total of all students of college grade 1579 630 2722 4931 3546 1385 
Students in residence of college grade 
Agriculture .......... 192 58 220 470 375 95 
Engineering ... • • 0 ••• 0 • 0 0 •• •••• 0 0 • 153 96 318 567 489 78 
Technical Institute 30 10 26 66 56 10 
Home Economics 269 83 275 627 471 156 
Science' and Humanities 377 151 491 1019 726 293 
Veterinary Medicine I 1 8 10 10 
Graduate . 522 228 1408 2158 1425 733 
Total. 1544 627 2746 4917 3552 1365 
less Duplicates . 3 1 32 36 29 7 
Net Total. .......... 1541 626 2714 4881 3523 1358 
II. Students not in residence of college grade 
extension, off-campus 38 4 8 50 23 27 
Ill. Students in residence not of college grade 63 63 63 
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Agriculture, College of. . . . . 137 
Admission Requirements . . 102 
Curricula .......... 86, 140-168 
Experiment Station . . . . . . . . . . 90 
Extension Service . . . . . . . . . . . 96 
C'reneral Courses . . 253 
Honor Societies . . . 132 
Honors Program . . 87 
Non-Degree Programs 
Associate in Agriculture . . 140 
Farm Operation. . . . . . . 151 
Preparation for Graduate Study . 167 
Publications. . . . . . . . . . . . . 132 
Scholarships . . . . . . . . . . . . . . 111 
Short Courses . . . . . . . . . . . . . 98 
Training for Extension Service . . . 166 
Training for International Service . 168 
Agriculture and Home Economics 
Experiment Station . 90 
Agriculture, Two Year Certificate in . . 140 
Agronomy-Curriculum. . . . . . . . . 145 
Description of Courses . . . . . . . . 253 
Preparation for Graduate Study . . 14 7 
Agronomy-Majors ......... 145-146 
Agricultural Climatology 
Crop Science 
General Agronomy 
Soil Science 
Aid Funds . . . . . . . . 108 
Air Force Aerospace Studies 
Description of Courses . . 408 
Alumni Achievement Fund . .135 
Alumni Association. . . . . . . 135 
Ames, Description of City of. 8 
Ames Laboratory . . . . . . . . 94 
Anatomy, Veterinary . . . . . . 450 
Animal Science-Curriculum . . 14 7 
Description of Courses . 258 
Anthropology 
Description of Courses . 435 
Apiculture (See Zoology) 
Applied Art-Curriculum . . . 197 
Description of Courses . . 262 
Applied Art and Crafts, Major in . 199 
Arboriculture (See Horticulture) 
Architecture Concentrations. . 179 
Basic 
Construction 
Delineation 
Planning 
Structures 
Architecture-Curriculum . . 177 
Description of Courses . 264 
Architecture, Master of. . . . 240 
Art Education, Major in. . . 199 
Athletics. . . . . . . . . . . . . 130 
Atomic Energy Commission . 94 
Auditing. . . . 235 
Fees . . . .105 
Automobiles . 121 
Awards . . . .132 
Bacteriology, Major in. . . . .223 
Description of Courses . . . . . 267 
Basic Architectural Concentration . . 179 
Basic Program for Professional 
Engineering Curricula. . 174 
Biochemistry and Biophysics, 
Major in . . . . . . . 223 
Description of Courses . . . . 269 
Biology ................... 272 
Biomedical Engineering . . . 272 
Biophysics, Major in. . . . ... 223 
Description of Courses .... 269 
Board and Room . . . . . . 123-124 
Botany, Major in . . . . . . . 223 
Description of Courses . . . . 27 4 
Building Construction-Curriculum. . . 181 
Description of Courses . . . . . . . 27 8 
Buildings . . . . . . 7 
Calendars. . . . . . 10-13 
Campus. . . . . . . . .... 6-9 
Aerial Photo . . 9 
Map.............. 6 
Cell Biology . . . . . . . . . . . . . . . . 279 
Center for Agricultural and 
Economic Development . . 95 
Center for Industrial Research and 
Service ( C I RAS) . . . . . . 98 
Ceramic Engineering-Curriculum . 182 
Description of Courses .. 279 
Change of Classification 
Fees . . . . . . . . . . . . .106 
Chemical Engineering-Curriculum ... 184 
Description of Courses . . . . . . . . 282 
Chemical Engineering Options 
Design and Production . . . . . . . . 184 
Research and Development . . . . . 185 
Chemical Industries Technology . . 468 
Chemistry-Curriculum . . . . . . 225 
Chemistry, Major in . . . . . . . . . 223 
Description of Courses . . . . . . 285 
Child Development-Curriculum. . . 200 
Description of Courses . . . . 291 
Elementary Education . . 201 
Major in. . . . . . . . . . ... 200 
Related Science . . . . . . . . . 202 
CIRAS. . . . . . . . . . . . . ... 98 
Civil Engineering-Curriculum ..... 186 
Description of Courses ...... 294 
Class Attendance . . . . . . . . . . . 120 
Classification ................ 104 
Climatology and Meteorology . . . . . 300 
Clinical Sciences . . . . . . . . . 452 
Clinics 
Speech ..... 
Veterinary. . . 
Writing .... 
Clothing, Major in . 
Collaborators . . . . 
College Food and Housing 
...... 338 
...... 95 
...... 338 
... 217 
... 90-91 
Administration, 
Major in .... .213 
Colleges 
Agriculture .. 
Engineering. . 
.137 
...... 171 
Graduate . . . . . . . . . . . . . . . . 205 
Home Economics . . . . . . .. 195 
Sciences and Humanities . . . . . . . 221 
Veterinary Medicine .......... 229 
Community Nutrition, Major in . . . . 203 
Computation Center . . . . . . .. 92 
Computer Science, Major in ....... 223 
Description of Courses . . . . . . . . 300 
Conservation (See Agronomy, Forestry) 
Construction (Architectural 
Concentration) . . . . . 179 
Construction Technology . . . . . . . . 468 
Consumer Economics, Major in .... 207 
Cooperative Programs . . . 173, 196, 467 
Core Curriculum, Home Economics .. 196 
Counseling Service . . . . . . . . . . . . 127 
Course Numbers . . . . . ..... 245 
Courses, Description of ....... 245-478 
Credits 
Definition . . . . . . . . . . 
Examination for ..... . 
From other Colleges and 
Universities . 
Crop Science (See Agronomy) 
Curricula 
Agriculture . . . . . 
Engineering. . . . . 
Home Economics . 
Sciences and Humanities .. 
Veterinary Medicine ..... 
... 245 
. .. 100 
. .. 100 
. 140-168 
. . 173-193 
. . 196-219 
. . 221-227 
. . . . . 232 
Curricula and Programs. . . . 86-88 
Dairy and Food Industry 
Description of Courses . . . . . 303 
Dairy Science-Curriculum . . ... 148 
Description of Courses . . . . . 258 
Dean of Students' Office ......... 127 
Deans and Directors . . . . . . . . 5 
Debate .................... 129 
Degrees 
Bachelor ............... 86, 87 
Doctor of Philosophy . . . . . . 87, 242 
Doctor of Veterinary Medicine 87, 229 
Master of Architecture . . . . . 87, 240 
Master of Education . . 87, 240 
Master of Engineering . 87, 240 
Master of Forestry . . . . .. 240 
Master of Landscape 
Architecture . . 
Master of Science . . . . 
Degrees Conferred, Summary. . 
Delineation (Architectural 
87,240 
87,239 
... 479 
Concentration) . . . . . 179 
Departments of Instruction . . . . 245-4 7 8 
Description of Courses . . . .. 245-478 
Diagnostic Laboratory. . . . . . . . . . 95 
Dietetics, Major in ............. 204 
Distributed Studies in the Sciences and 
Humanities . . . 223 
Description of Courses . . . . . . . . 306 
Doctor's Degree Requirements . . . . . 242 
Dormitories. . . . . . . . . . . . . . . . . 123 
Dramatics .................. 130 
Drawing (See Engineering Graphics, 
Applied Art) 
Driver Education 
Fees ................... 106 
Dual Degree Program . . . . . . . . . 87 
Earth Science, Major in ......... 223 
Description of Courses . . . . . . . . 308 
Economics, Major in . . . . . . . . . . . 223 
Description of Courses ........ 311 
Education .............. 318, 441 
Description of Courses . . . . . . . 318 
Master ' s Degree . . . . . . . . . . . . 240 
Education Administration . . . . . . . . 318 
Education, Master of. . . . . . . . . . . 240 
Educational Opportunity Grants . . . . 1 09 
Electric Power and Processing Option . 1 77 
Electrical Engineering-Curriculum. . 187 
Description of Courses . . . . . . . 326 
Technical Electives . . . . . . . . 188 
Electronics Technology . . . . . . . 469 
Elementary Education, Major in. . 201 
Employment of Students . . . . . . . 127 
Engineering, College of . . . . . 171 
Admission Requirements . . . . . . . 102 
Advising System . . . . . . . . . . . . 1 72 
Basic Program . . . . . . . . . . . . . 17 4 
Cooperative Programs ........ 173 
Curricula . . . . . . . .86, 173-193 
Extension Service . . . . . . . . . . . 97 
General Courses . . . . . . . . . . . . 331 
Honor Societies . . . . .132 
Honors Program ........... 87 
Publication . . . . . . . . . . . . . . . 132 
Research Institute . . . . . . . . . . . 92 
Scholarships . . . . . . . . . . . . . . 113 
Technical Institute Programs . . . . 465 
Engineering 
Description of Courses . . . . . . . . 331 
Engineering, Biomedical ......... 272 
Engineering Extension Service . . . . . 97 
Engineering Graphics 
Description of Courses . . . . . . . . 332 
Engineering J oumallsm . . . . . .188, 333 
Engineering, Master of. . . . . . . . . . 240 
Engineering Mechanics 
Description of Courses . . . . . . . . 333 
Engineering Operations-Curriculum .. 188 
Engineering Operations Programs ... 188 
Engineering for Officer Education 
Engineering J oumalism 
International Service 
Engineering Research Institute ..... 92 
Engineering Science-Curriculum .... 189 
Description of Courses . . . . . . . . 336 
Engineering Technology Programs . . 466 
Admission Requirements . . . . . . . 467 
Description of Courses ..... 468-470 
Work-study Cooperative Programs 467 
English, Major in . . . . . . . . . . . . . 223 
Description of Courses . . . . . . . . 337 
Requirements for Graduation .... 119 
Enrollment Data. . . . . . . . . . 480-481 
Entomology-Curriculum. . . . . . . . . 150 
Description of Courses . . . . . . . . 460 
Entrance Requirements .......... 99 
Graduate College ........... 237 
Technical Institute . . 467 
Expenses . . . . . . . . . . . . . . . . . . 1 05 
Experiment Station 
Agriculture and Home Economics . 90 
Experimental Foods (See Food Science) 
Extension Services 
Agriculture and Home Economics. 96 
Area Field Staff . . . . . . 82 
Engineering. . . . . . . . . . . . . . . 97 
Field Staff. . . . . . . . . . . . . . . . 7 8 
Training, Agriculture . . . . . . . 166 
Training, Home Economics . . . 197 
Faculty . . . . . . . . . . . . . . . .15-77 
Farm Crops (See Agronomy) 
Farm Operation-Curriculum . . . . . . 151 
Four-year Major ........... 152 
Two-year Program .......... 151 
Winter Quarter Program. . . . . . . 151 
Farm Power and Machinery Option. . 177 
Farm Structures Option . . . . . . . . . 177 
Fees and Expenses ... 105-107 
Refunds . . . . . . . . . . . 107 
Fellowships. . . . . . ..... 235 
Financial Aid . . . . . . 108-118 
Fisheries and Wildlife Biology-
Curriculum ....... 153 
Description of Courses . . . . . . . . 460 
Floriculture (See Horticulture) 
Focus .................... 129 
Food ~nd Nutrition-Curriculum .... 202 
Description of Courses . . . . . . . . 345 
Related Science . . . . . . . . . . . . . 205 
Food Science, Major in ......... 204 
Food Service Management Program . 214 
Admission Requirements ....... 4 71 
Description of Courses . . . . . . . . 4 71 
Food Technology-Curriculum . . . . . 154 
Description of Courses ........ 303 
Food Technology Options 
Business .......... . 
Combined Programs with 
Engineering . 
Dairy Technology . . . . . 
Foreign Languages, Major in 
Description of Courses . . . 
Forestry-Curriculum ... 
Description of Courses 
Forestry, Master of .... 
Forestry Options 
Forestry Management 
Forest Products .... 
Fraternities . . . . . . . . . 
.154 
.154 
.154 
.223 
.348 
.156 
.352 
.240 
. 157 
.157 
.133 
French (See Foreign Languages) 
General Education, Home Economics-
Curriculum . 206 
Major in. . . . . . . 208 
General Information . . 85 
General Regulations . . 120 
General Scholarships . . 110 
General Science . . . . . . 443 
Genetics, Major in. . . . . 223 
Description of Courses . . 355 
German (See Foreign Languages) 
Government, Major in . . .223 
.360 
.120 
.235 
.237 
.235 
. 238 
.238 
. 87 
Description of Courses 
Grading System ..... . 
Graduate College . . . . . 
Admission Requirements. 
Assistantships . . . . 
Auditing ....... . 
Degree Requirements 
Degrees ....... . 
Doctor of Philosophy . . . 
Masters .......... . 
Extension and Off-campus 
Registration . 
..... 242 
.. 239-240 
Fee Exemption . . . . . . . . 
Fellowships . . . . . . . . . . 
Graduate Credit for Seniors and 
.238 
.235 
.235 
Students in Veterinary 
Medicine . . . . . . . . . . . 238 
Post-doctoral Studies . . . . . 235 
Probation . . . . . . . . . . . 238 
Registration. . . . . . . . . 
Study by Staff Members . 
Graduation Requirements 
.238 
.237 
English ......... . 
Library .......... . 
.. 119 
...... 119 
Guidance Training . . 
Health Examination . . . . . 
Health Service . . . . . . . . . 
High Scholarship Recognition 
.. 318, 442 
.102 
..... 128 
Awards .......... 108 
History, Major in . . . . . . . . . . . . . 223 
Description of Courses 
History, University ... 
Home Economics 
Description of Courses 
.357 
. 85 
Home Economics, College of. 
.365 
.195 
.102 Admission Requirements . 
Cooperative Programs . 
Core Curriculum. . . . . . 
Curricula ......... . 
Faculty Advisory System 
General Courses . 
Honor Societies .. 
Honors Program . 
Placement Service . 
Publications. . . 
Related Science . 
Scholarships . . 
Short Courses . 
Home Economics Education-
. .. 196 
... 196 
. 86, 196-219 
.195 
.365 
.132 
. 87 
.128 
.132 
.197 
. 115 
. 98 
Curriculum . . . 205 
Description of Courses . . . . 366 
Home Economics Extension Service .. 96 
Preparation for . . . . . . . . . . . . 197 
Home Economics for General Education-
Curriculum . . . . 206 
Major in. . . . . . . . . . . . . .208 
Home Economics Journalism-
Curriculum . . 
Home Management, Major in 
Description of Courses ... 
Honor and Professional 
.210 
.208 
... 368 
Organizations. . . . . . 132 
Honors Program . . . . . . .87-88 
Horticulture-Curriculum . . . . . . . 157 
Description of Courses . . . . . . 369 
Horticulture-Specialized Training . 159 
Hospital, University . . . . . . . . . 128 
Hospitalization Insurance. . . . . . 128 
Household Equipment-Curriculum . 210 
Description of Courses . 372 
Related Science . . . 211 
Housing. . . . . . . . . 123 
Married Student . . 124 
Off-campus . . . . . 125 
Hygiene 
Description of Courses . 37 5 
Industrial Administration, Major in .. 223 
Description of Courses . . . . . . 37 5 
lndustiral Education-Curriculum . 159 
Description of Courses . . . . . 323 
Industrial Education Options 
Industry . . . . . . . . . . . . . .159, 161 
Teaching ............. 159, 161 
Industrial Engineering-Curriculum . . 190 
Description of Courses . . . . .. 378 
Institute for Atomic Research . . . . . . 93 
Institution Management-
Curriculum . 212 
Description of Courses . . 382 
Insurance. . . . . . . . . . . . .128 
Inter- Institutional Program . . . 87 
Interior Design, Major in . . . . 200 
International Service Programs . 384 
Agriculture . . . . . . . . . . . 384 
Engineering. . . . . . . .188, 384 
Home Economics . . . .209, 385 
Poultry Science Option .165, 166 
Sciences and Humanities. .224, 385 
Training for . . . . . . . . . . . . . . 168 
Iowa Engineering Research Institute . 92 
Iowa Lakeside Laboratory . . 87 
Fees . . . . . . . . . . . . . . .106 
Iowa State University, 
Description of. 8 
Iowa State University Foundation. . 135 
Iowa Veterinary Medical Diagnostic 
Laboratory . . . . . . . 95 
Journalism .... 144, 210,223, 335, 445 
Landscape Architecture and Urban 
Planning-Curriculum . 161 
Description of Courses . 386 
Master Is Degree. . . . . . . . . 240 
Late Registration Charge . . . . . 1 07 
Law, Preparation for Study of . . 223 
Lectures. . . . . . . . . . . . 129 
Library . . . . . . . . . . . . 127 
Description of Courses . 390 
Requirements. . . . . . . 119 
Literature (See English and Speech) 
Loan Funds ........... . 
Master Is Degree Requirements . 
Mathematics, Major in ..... . 
Description of Courses . . . . 
.108 
. 238-240 
. . . . 223 
.391 
. 191 
. 395 
Mechanical Engineering-Curriculum 
Description of Courses .... 
Mechanical Technology . .470 
Mechanics ............ . 
Medical Examination ..... . 
.333, 470 
.102 
.223 
.229 
.134 
Medicine, Preparation for Study of . 
Medicine, Veterinary, College of . 
Memorial Union ....... . 
Men ' s Residence Association . . 
Merchandising, Major in 
Metallurgy-Curriculum . 
Description of Courses 
Major ln ........ . 
Meteorology ....... . 
Microbiology, Veterinary . 
Military Science 
.134 
.216 
... 192 
.399 
. 223 
. 300 
.454 
Description of Courses . . . . . . 410 
Military Training . . . 87 
Motor Vehicles ............... 121 
Music Activities ..... . 
Music, Major in ..... . 
Description of Courses 
Private Lessons . . . . 
Naval Science, Major in .. 
Description of Courses . 
Non-Resident Classification. 
Nuclear Engineering 
.. 129 
.. 223 
.. 402 
.106 
.... 223 
... .411 
. 100-102 
Description of Courses ........ 406 
Nursery Management (See Horticulture) 
Nutrition, Major in ............ 203 
Obstetrics and Radiology, Veterinary (See 
Veterinary Clinical Sciences) 
Off-Campus Courses . 98, 238 
Fees . . . . . . . . . . . . . . .105 
Off-Campus Housing. . . . . . .125 
Officer Education Programs. . . 408 
Engineering. . . . . . . . . 188 
Officers of Adminis~ration . 5 
Organizations, Student. . 132 
Orientation 
Fall .......... . 
Summer ....... . 
Pathology, Veterinary . 
Pharmacology, Veterinary 
Philosophy, Major in .... 
Description of Courses . . . . . . 
.104 
.103 
.455 
.457 
.223 
.364 
Physical Education-Dance Option, 
Major in .... .215 
Physical Education for Men-
Curriculum . . 
Description of Courses . . . 
Major in .............. . 
.226 
.413 
.223 
Physical Education for Women-
Curriculum .. 
Certification for Teaching . 
Description of Courses 
Major in ........ . 
Physics, Major in .... . 
Description of Courses 
Physiology (See Zoology) 
.214 
.215 
.417 
.215, 223 
.223 
. ... 421 
Physiology, Veterinary .......... 457 
Placement Offices ............. 128 
Placement Services . . . . . . . . . .128 
Teacher . . . . . . . . . . . . . . 444 
Planning (Architectural 
Concentration) . 
Plant Patholology-Curriculum 
Description of Courses . . 
Post-Doctoral Study ..... . 
Poultry Science-Curriculum . 
Description of Courses 
Poultry Science Options 
Industry 
International Service 
Production 
.179 
.164 
.274 
.235 
.165 
.425 
. 165-166 
Science 
Pre-Law Program . . . . . . . . . . . . . 223 
Pre-Medicine Program . . . . . . . . . . 223 
Pre-Veterinary Program .. 147, 223, 229 
Preventive Medicine. . . . . . . . . . . . 454 
Professional Teaching Certificate .... 442 
Psychology, Major in . . . .. 223 
Description of Courses ........ 427 
Publications, Student ........... 132 
Quality Points . . . . . . . . . . . . . . . 120 
Radio Training Program . . . . . . . . 345 
Description of Courses . . . . . . . . 342 
Radiology (See Veterinary Clinical 
Sciences) 
Range Management (See Forestry) 
Recognitions ................ 132 
Record, Transcript of 
Charges. . . . . . . . . . . . . .121 
Transfer Students . . . . . . . . 120 
Regional and Town Planning. . .162 
Registration . . . . . . . . . . . . . . . . 104 
Regulations, Student . . . . . . . . . . . 120 
Related Science, Home Economics ... 197 
Food and Nutrition, Major in ... 205 
Household Equipment, Major in .. 211 
Major in. . . . . . . . . . 202 
Textiles, Major in . . . . . . . . 218 
Religious Life . . . . . . . . . . . . 129 
Requirements for Admission .. 99 
Graduate College . . . . . . . . . . 237 
Technical Institute. . . . . . . . 467 
Requirements for Graduation 
English . . . . . . . . . . . . . . . . . 119 
Library ................. 119 
Research and Service Agencies .... 90-98 
Reserve Officers Training Corps 
Air Force Aerospace Studies ..... 408 
Military Science . . . . . . . . . . . . 41 0 
Military Training . . . . . . . 87 
Naval Science . . . . . . . . . .411 
Residence Halls .............. 123 
Resident Classification . . . . . . . 100-1 02 
Resource Development for Outdoor 
Recreation-Curriculum. . . 163 
Restaurant Management, Major in .. 214 
Room and Board .......... 123-124 
Russian (See Foreign Lnaguages) 
Safety Education . . . . . . . . . .428, 442 
Scholarships ................ 108 
Agricultural ............... 111 
Educational Opportunity Grants . . 1 09 
Engineering. . . . . . . . . . . . . . . 113 
General . . . . . . . . . . . . . . . . . 11 0 
High Scholarship . . . . . . . . . . . 1 08 
Horne Economics . . . . . . . . . . . 115 
Sciences and Humanities . . . . . . . 117 
Veterinary Medicine .......... 118 
School Food Service, Major in ..... 214 
School Psychology . . . . . . . . .427, 442 
Science, General . . . . . . . . . . . . . . 443 
Science Journalism, Major in ...... 223 
Science, Master of. . . . . . . . . . . . . 240 
Sciences and Humanities, College of. . 221 
Admission Requirements . . . . . . . 102 
Curricula . . . . . . . . . . .87, 221-227 
Distributed Studies ........... 223 
Honor Societies ............ 132 
Honors Program ........... 87 
Majors. . . . . . ........ 223 
Publications ............... 132 
Research. . . . . . . . . . . . . . . . . 92 
Scholarships . . . . . . . . . . . . . . 11 7 
Sciences and Humanities Research 
Institute . . . . . . . . . 92 
Sessions . . . . . . . . . . . . . . . . . . . 85 
Short Courses . . . . . . . . . . . . . . . 98 
Social Studies . . . . . . . . . . . . . 443 
Sociology and Anthropology, 
Major in . . . . . . . 223 
Description of Courses . . . . . . . . 432 
Soil and Water Control Option . . . . . 177 
Soil Science (See Agronomy) 
Sororities . . . . . . . . . . . . . . . . . . 133 
SPAN .................... 437 
Spanish (See Foreign Languages) 
Special Programs . . . . . . . . . . . . . 87 
Special Women's Education 
Fees . 
Speech 
Clinic. 
Description of Courses . 
Major in ...... . 
Statistical Laboratory . . 
Statistics, Major in . . . . 
Description of Courses 
Structures (Architectural 
.... 106 
..... 338 
. ..... 337 
. .. 223 
. .. 93 
... 223 
... 437 
Concentration) . . . . . 179 
Student Conduct .............. 121 
Student Counseling Service ....... 127 
Student Employment Service . . . . . . 127 
Student Health Service .......... 128 
Student Life ................. 129 
Student Project for Amity among 
Nations (SPAN) .... 437 
Student Services .............. 127 
Summary of Degrees Conferred . . . . 4 79 
Summer Session Fees (See Fees-Light 
Classification) 
Surgery, V eterlnary (See Veterinary 
Clinical Sciences) 
Teacher Certification . . . . . . . . . . . 442 
Teacher Education . . . . . . . . . . . . 441 
General . . . .443 
Graduate . . . 444 
Secondary. . . 443 
Undergraduate. . . . . . . . 442 
Teacher Placement . . . . . . . 444 
Technical Agriculture Program. . . 140 
Description of Courses . . , . . 465 
Technical Institute .......... 173, 465 
Admission Requirements . . . . . . 102 
Curricula . . . . . . . . . . . . . . . 87 
Description of Courses . . . . 465-478 
Technical J ournallsm 
Agricultural Communication 
Description of Courses .. 
Engineering. . . . . . . . . 
Home Economics .... . 
Science ........... . 
Telecommunicative Arts . 
Description of Courses 
Television Training. . . . 
Description of Courses 
Textiles and Clothing-Curriculum . 
Description of Courses . . 
Textile and Clothing Design, 
Major in ... 
Textiles and Related Science. 
.144 
.445 
.333 
.210 
.223 
.345 
.342 
.345 
.342 
.216 
.447 
.218 
.218 
.217 Textiles, Major in ... 
Theses, Graduate . . . 
Town Planning . . . . 
Transcript of Record 
. .239,243 
.162 
Charges ..... . 
Transfer Students 
Transfer Students . . 
Tuition ........ . 
United States Atomic Energy 
Commission. 
University .......... . 
University Extension .... . 
University Honors Program 
Urban Planning . . . . . . 
Description of Courses 
Veterinary Anatomy 
Description of Courses 
Veterinary Clinical Sciences 
Description of Courses . . 
.121 
.120 
.100 
.. 105 
94 
85 
96 
.87-88 
.162 
.388 
.450 
.452 
Veterinary Diagnostic Laboratory. . . 95 
Veterinary Hygiene (See Veterinary 
Microbiology and Pre-
ventive Medicine) 
Veterinary Medical Clinics ....... 95 
Veterinary Medical Research 
Institute . . . . . . . . . 94 
Veterinary Medicine, College of ... 229 
Admission Requirements . . . . . . . 231 
Curriculum . . . . . . . . . . . . 87, 232 
Degrees . . . . . . . . . . . . . . . 229 
Description of Courses . . . . . 450-459 
Entrance Requirements. . . 229 
Honor Societies . . . . . . . 132 
Honors Program . . . . . .231 
Opportunities for Veterinarians. . 229 
Readmission . . . . . . . . . . . . 233 
Scholarships . . . . . . . . . . . . . 118 
Veterinary Medical Societies ..... 231 
Veterinary Microbiology and Preventive 
Medicine 
Description of Courses . . . . . . . . 454 
Veterinary Obstetrics and Radiology (See 
Veterinary Clinical Sciences ) 
Veterinary Pathology 
Description of Courses . . . . . . . . 455 
Veterinary Physiology and Pharmacology 
Description of Courses ........ 457 
Veterinary Surgery (See Veterinary 
Clinical Sciences) 
Vocational Education (See Education) 
Ward System. . . . . . . . . . . . . . . 134 
Water Resources .............. 459 
Water Resources Research Institute . . 95 
Wildlife Biology . . . . . . . . 153 
Description of Courses . 460 
Withdrawal. . . . . . . . . . . 120 
WOI, WOI-TV. . . . . . . . . 345 
Women's Residence Association. . 134 
Wood Technology . . . . . . 156 
Writing Clinic . . . . . . . . . 338 
YMCA andY WC A... .129 
Zoology, Major in . . . . . .223 
Description of Courses . . . . . . . . 460 
